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ABSTRACT
The effects of maternal stress on breastfeeding and ultimately infant health are largely
under-studied. This is of particular concern given the documented disparities in rates of
breastfeeding initiation and duration among Black women compared to White women in the
United States, the underlying causes of which are debated. This study assesses psychosocial
stress and levels of peer support among Black and White mothers of infants in Georgia through
participant survey, perceived stress scale (PSS), and assay of hair samples for cortisol
concentration. Findings suggest maternal cortisol production is tied to parity, perceived stress
and perceived social support rather than received social support. Breastfeeding outcomes were
associated with increases in maternal age, indicating significant levels of agency and access to
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1

INTRODUCTION

“We are not our brother’s keeper—we are our brother, and we are our sister. We must
look past complexion and see community” – Maya Angelou
Breastfeeding disparities between Black and White women in the United States are not a
new concept, but are most definitely understudied. As African American identity is a spectrum,
understanding these disparities must be approached through multi-faceted research of the many
distinct settings and factions of African Americans throughout the United States. Previous
research has documented unique differences in breastfeeding predictors, practices and obstacles
associated with race in several regions of the United States the United Kingdom (Timbo et al.
1996, McCarter-Spaulding 2007, Mickens et al. 2009, Kelly et al. 2006). However, none yet
have focused specifically on the entangled relationship between structural racial oppression in
the Historic South and its effects on breastfeeding, and ultimately child health outcomes.
This project was initially borne out of both my own observations and experiences shared
by friends in the lactation community where I lived. In a city which prided itself on its
progressive inclusivity and community support for families, we saw that Black and White
women were still not participating in or receiving equal breastfeeding support or outcomes. In
particular, the obstacles Black mothers anecdotally reported facing in their attempts to breastfeed
were profoundly different from those of White mothers. These obstacles varied from family
members discouraging breastfeeding due to its historical association with wet-nursing infants as
“the help,” to not being provided spaces or time to pump while working despite legal protections
for pumping mothers (West and Knight 2017). On the other hand, the struggles of White
mothers stemmed from well-studied issues relating to lack of clinical lactation care and
maternal-generational breastfeeding teaching (Newman 2010, Kukla 2006). These issues
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encountered by White women were mediated by a vast network of lactation care and peer
support resources, many of which are free of charge and can be accessed any day of the week.
Despite the availability of these local resources to any and all breastfeeding mothers, I observed
that participation by Black Mothers is little to non-existent. The question, then, was why are
Black women not participating and benefiting from them? The majority of these resources are
within walking distance of public housing, historically Black neighborhoods, and are offered free
of charge.
Most of the literature regarding breastfeeding disparities among Black Mothers in other
areas of the United States points towards socio-economic issues and differences in support
associated with racial inequality in socio-economic status (Aubuchon-Endsley et al. 2015, Dozier
2012, Ehrenreich 2014, Kelly et al. 2006). However, if this were the case in Athens, Georgia,
then the availability and accessibility of breastfeeding support should theoretically be mediating
this socio-economic inequality. However, breastfeeding among African Americans in Athens,
Georgia remain low compared to the rates of White Mothers.
My attentions turned then to what could be distinct about Athens, Georgia that may be
contributing to breastfeeding disparities among Black Mothers aside from socio-economic
factors. Black women have known disparities in health outcomes for pregnancy and infant
mortality that have been attributed to race-related psychosocial stress (Lu and Halfon 2003).
Psychosocial stress is the body’s reaction to environmental threats (Sapolsky 2004:394). Stress
responses are triggered when an individual appraisal of the threat stimulates reaction in attempt
to cope or solve the problem at hand (Sapolsky 2004: 394-395). This leads to the production of
cortisol in the body and is associated with negative immunological and metabolic short terms
health outcomes, as well as chronic disease in later life (Sapolsky 2004, Slopen et al. 2014,
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Vliegenthart et al. 2016). Studies regarding the high rate of pre-term birth among African
American women indicate that increases in race-related psychosocial stress trigger higher
cortisol production leading to premature labor (Lu and Halfon 2003). It is highly likely that this
same race related stress could be at play in mediating, via different mechanisms, breastfeeding
outcomes in the American South.
It is important to make note that in conducting this study I am a White, middle-class
mother who has breastfed two children. As a previous resident of this community it became
quickly apparent to myself that while I had spent five years living and participating in the
community, I myself was an outsider in regards to much of the Black community. As a White
Woman studying breastfeeding disparities among Black mothers, I was well aware of the factor
my appearance alone would play how I was perceived. A concerted effort was made to
acknowledge and be minful of this throughout the design, implementation, and analysis of this
research.
1.1

Purpose of the Study
This study therefore aims to investigate the mechanisms associated with breastfeeding

outcomes among a cohort of Black and White mothers living in the American South. This is
accomplished through measuring multiple indicators of psychosocial stress of mothers in
conjunction with other factors including national habits and access to healthy foods, income and
socioeconomic factors, medical and lactation support, and social and peer support participation.
It has been established that social support buffers against psychosocial stress (Cohen and Wills
1985). Therefore, measuring and characterizing psychosocial stress among mothers in
conjunction with participation in peer support provides insights into who is buffered against
stress and who is most vulnerable.
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1.2

Central Hypotheses
The results of this study will establish a baseline of maternal hair cortisol levels of

mothers of children two years of age and younger. Cortisol concentrations of hair strands in
conjunction with Perceived Stress Scale (PSS) measures will provide a means of measuring
psychosocial stress across self-reported racial categories.
H1)

Women with a lower reported Socio-Economic Statuses (SES) will yield higher

hair cortisol concentrations, as well as higher PSS scores, regardless of race. SES is
determined by survey free responses, income, and employment. The Perceived Stress
Scale scores will be calculated from an embedded Perceived Stress Scale
questionnaire within the participant survey. Hair cortisol concentrations will be
analyzed from hair samples collected at time of survey completion.
H2)

Black women will yield higher hair cortisol concentrations and PSS scores than

White women at the same SES level.
Racial identity categories will be determined based on self-reported racial identity on
participant surveys. These categories will then be compared against each other using
PSS scores and hair cortisol concentrations.
H3)

Both Black and White mothers who participate in peer/social support groups will

have lower hair cortisol concentrations and PSS scores than their peers who do not
participate in peer/social support groups.
H4)

Peer support participation will be based on reported participation in local maternal

and breastfeeding support groups gathered from survey questionnaires. PSS scores
and hair cortisol concentrations will be compared between those who participate in
social support groups, and those who do not report participation.
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H5)

Black mothers who do report breastfeeding their children will have lower hair

cortisol concentrations and lower PSS scores than Black mothers who do not
breastfeed. Psychosocial stress then would be considered a predictor of breastfeeding
success.
Self-reported racial identity categories will be compared based on reported
infant feeding methods. Breastfeeding and non-breastfeeding mothers will be
compared within racial identities based on PSS scores and hair cortisol
concentrations.
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2

BREASTFEEDING, RACE, AND THE SOUTH

Motherhood itself is a complex identity which mends together the various roles of
biological reproduction and culturally constructed standards. In the United States, motherhood is
further confounded by gender roles that often pit mothers between the pressures of maintaining
their careers and living up to an ever-increasing standard of maternal care, despite a lack of
policy and support for both roles (Bentley 2014). This gap in attainability is further exacerbated
by the lack of structural support that women at lower socio-economic statuses receive, especially
Black women living in the American South. Differential health outcomes among mothers vary
both by socio-economic class, as well as by race. This suggests that social inequality mediates
pregnancy, childbirth and breastfeeding outcomes. Because early life is a critical stage in human
development, understanding the ways in which social inequality shapes these processes is
important for improving health among vulnerable populations. Furthermore, accurately
identifying the idiosyncratic variation across communities within the United States is necessary
to understand what factors mediate vulnerability and how women buffer against inequality.
2.1

Motherhood in the United States
The role, responsibilities, image, and ethos of motherhood in the United States has

rapidly transformed over the past century. From the invention of formula and baby food, to
waves of feminism, to federal policies structuring how women are able to work and balance
child-bearing, the identity of motherhood has been in near constant flux (Bentley 2014).
Alongside shifting identity, the place and system of support and knowledge regarding pregnancy
and breastfeeding had also changed rapidly (Bentley 2014). These shifts in women's roles in
society in the United States have ultimately led to a culture in which modern mothers are torn
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between what is biologically supportive of infant care, structural barriers which conflict with
these recommendations on infant care, and an ever growing gap between the two (Citation).
Women have adapted to this gap in support by ascribing to various ethos, including that
which has been coined "intensive motherhood" (Hays 1996). Intensive motherhood describes
the ethos of maternal identity in which mothers provide unlimited love, care and nurturing in an
attempt to be what society deems a good mother (Hays 1996). However, this idea of intensive
motherhood is also a privileged one, exclusive to those who have the socio-economic ability to
stay home with their infants, breastfeed on demand, and ultimately be free from other
obligations. It also tacitly assumes that other manifestations of motherhood are somehow not
intensive, creating an unrealistic hierarchy of value in mothering. The inevitable failure to live up
to these narrowly-framed ideals of good motherhood, can cause shame and stress in mothers,
particularly those who lack the resources necessary to provide this standard of care (Newman
2010). Especially vulnerable are those mothers of lower socio-economic status in the United
States who lack protective policies, such as paid leave, which support the ability to provide
infant care. This lack of support is important when considering that breastfeeding, a fundamental
biological process which influences health outcomes in both early and later life, can be affected
(Barker 1994).
2.2

Breastfeeding
Breast milk is important to humans biologically because of its role as a natural, readily

available, nutrient dense food that is unable to be artificially synthesized. Even after decades of
research, scientists have been unable to create a formula that carries the same benefits as breast
milk (Kyle 2010:155). Infant benefits include increased nutritional and immune status, and
reduced risks of a range of conditions including gastrointestinal, ear, and urinary tract infections,
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asthma, eczema and type I diabetes (Afiyanti and Juliastuti 2012:484). For mothers,
breastfeeding lowers the risk of ovarian and breast cancers, heart disease, and osteoporosis (Earle
et al 2012:398). The World Health Organization (WHO) recommends that infants be breastfed
exclusively for 6 months, and then breastfed with complementary foods to the age of two years
or longer (WHO 2016). Despite the WHO’s recommendation in 2013, only 81% of mothers in
the United States initiated breastfeeding, only 44% of those were exclusively breastfeeding their
infants at three months of age (CDC 2013).
Despite the outpouring of research which supports breastfeeding as the optimal and
recommended method of infant feeding, rates of breastfeeding in the United States still stay
relatively low compared to other areas of the world. Identified causal factors include premature
weaning based on western ideologies of the breast, discouragement of public breastfeeding in the
United States, lack of lactation training by clinicians, and lack of workplace policy to support
successful breastfeeding practices (Dettwyler 1995, Dettwyler and Fishman 1992, Guise et al.
2004, Ehrenreich 2014). Of the myriad identified barriers to breastfeeding, socio-cultural
barriers and not biological insufficiency account for the vast majority of explanations and
reasons women are unable to breastfeed their infants in the United States. The institutional
pressures on mothers, and the cultural meanings behind them, contribute to ineffectiveness of
current breastfeeding campaigns in the United States. Failure of the USDA to recognize the
actual concerns and obstacles to breastfeeding has led to shame and limited agency in infant
feeding decisions for many mothers (Kukla 2006).
The successful lactation relationship between mother and child is mediated in part and, in
some circumstances, primarily by social support or disapproval. Modern policies and practices
present hurdles for women attempting to breastfeed, and even lead to further reduction in
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breastfeeding rates. The decision to breastfeed thus is not dependent solely on a mother's
knowledge of the benefits and willingness to, as Dettwyler (1996:100) describes it, “because
breastfeeding is so heavily influenced by culture, a mother’s choice to breastfeed is not a simple
one.” Cultural barriers including western parenting practices, sexualization of the breast, as well
as workplace policies create a stress on human lactation and have contributed to the decline in
breastfeeding rates in the United States. With regard to recent laws protecting pumping mothers,
there are still hurdles which include the logistics of being able to store milk, taking adequate
breaks to maintain supply, or if infants are far from their workplace can impede many women
(Earle et al 2012:2). Women who work in low-paying jobs most often have difficulties
exercising their rights to pump as their workplaces may not provide clean places to pump or they
may be pressured to not take breaks, compared to an executive who has her own office and
schedule (Ehrenreich 2014).
Pertinently, breastfeeding rates differ between self-reported racial categories (Forste et al.
2001). In addition to breastfeeding rates, Black Americans also suffer disparities in income and
job benefits (Anderson 1990). The coupled effects of employment disadvantage and lowered
rates of breastfeeding create a hurdle for many Black mothers in respect to optimal infant
feeding. This is important to recognize as interventions aimed at targeting low socio-economic
families may still be missing several obstacles which are specific to the intersectionality of Black
identity and motherhood.
2.3

Black Mothers
Differential outcomes in childbirth, pregnancy and breastfeeding can be observed across

social class, but within social classes race also mediates health outcomes. The health outcomes
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of Black mothers in particular have been extensively studied, both in the United States and
abroad.
In the United States, Black women have significantly lower rates of breastfeeding
initiation and duration (CDC 2013). Some studies have pointed to the general distribution of
ethnicities across socio-economic classes, and suggested that these differential rates are
attributable to socio-economic status alone. However, even when controlling for socio-economic
factors, many studies have found that Black mothers are still less likely to initiate breastfeeding
and those who do have shorter durations (Hurley 2008, Timbo et al. 1996).
Several studies have focused on highlighting the influence of race within lowsocioeconomic status communities. A study of low-income WIC (women, infants and children
supplemental nutrition program) participants in the United States found that Black mothers were
more likely to cease breastfeeding upon returning to work (Hurley et al. 2008). Another study of
WIC participants found that Black women were more likely to agree with statements which
identified barriers to breastfeeding than other ethnic groups (McCann et al. 2007). This indicates
that within the United States, socio-economic factors alone are not responsible for encouraging
or impeding breastfeeding. A study in the United Kingdom, however, found that women who
identified as Caribbean-Black or African-Black were more likely to initiate breastfeeding and
still be breastfeeding at 3 months than any other ethnic group (Kelly 2006). This indicates the
nuances of social context for defining racial tendencies in infant feeding. Accounting for
regionality and its influence on racial identity is also important. A study of Black women in
New York with annual incomes from 60-70K found positive attitudes towards breastfeeding,
high levels of initiation, but negativity from the community towards breastfeeding after one year
of age (McCarter-Spaulding 2007). Women participating in the study identified having support
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from partners and community and well as role models who breastfed (McCarter-Spaulding
2007). In the United States, the identity of Blackness varies from region to region and between
individuals, as it encompasses a legacy of social injustice which has shaped and impacted
communities differently across generations.
Within the identity of motherhood, is the intersectionality of Women of Color and
Mother. The identity of the Black mother combines the ethos of modern motherhood and its
pressures and shortcomings of support, with the structural barriers of Black identity in the
American South. The race concept creates inequalities in health and reinforces the idea of
African Americans as inferior in health, rather than acknowledging structural inequalities which
contribute to differential health outcomes (Smedley and Smedley 2010). Recognizing the role of
race in motherhood holds potential for understanding how socially constructed race shapes health
outcomes among women and children.
2.4

Race, Breastfeeding, and Social Bodies
The embodied experience of Black motherhood is essential for understanding how health

disparities surrounding pregnancy, childbirth, and infant care are shaped by class and race.
Because breastfeeding is an embodied experience, the lived experience of Black mothers can be
explored through the lens of the 'Social Body' (Scheper-Hughes and Lock 1987). Social bodies
are both physical and cultural artifacts without a distinct separation (Scheper-Hughes and Lock
1987). By viewing Black mothers' experiences through the lens of the concept of the individual,
social, and political body, we are able to connect the biological experiences of breastfeeding,
pregnancy, and child health in conjunction with the cultural influence of race in the United
States. The social body of Black motherhood elucidates the connections between social disparity
and health outcomes through measuring the perceived experiences of mothers themselves:
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"Emotions affect the way in which the body, illness, and pain are experienced and are projected
in images of the well or poorly-functioning social body" (Scheper-Hughes and Lock 1987: 28).
Emotions provide insight into how individuals perceive social processes of self and society.
Therefore, studies seeking to understand health disparities surrounding pregnancy, childbirth,
and breastfeeding can benefit from a thorough exploration of how individuals perceive their own
embodied experience.
Breastfeeding, pregnancy, and childbirth are particularly important embodied experiences
as they are shaped and controlled through structural powers. Healthcare, insurance, workplace,
and legislative policy all dictate the options and support which mothers have access to. Factors
such as Cesarean sections, lack of lactation services, and insufficient parental leave all leave
women at the mercy of structures and with limited agency in their own health decisions. This
'biopower' has been used to describe pregnancy and several other feminist issues such as
women's clothing and body image (Bordo 2004), but biopower can also be utilized to describe
the relationship between aforementioned policies and women's health outcomes surrounding
pregnancy, childbirth and breastfeeding. The term biopower, first coined by Foucault (1980),
describes the way in which structures impose power over individuals by means of social
regulations imposed on populations. Biopower exerted by policies in the United States which
fail to support breastfeeding, is especially detrimental as it affects not only women but infants
and their subsequent health outcomes as well. Those who are most vulnerable to poorer health
outcomes, are therefore the embodiment of biopolitics which negatively affect mothers.
2.5

Social Support
While clear influences have been established linking socio-economic class and race with

differential health outcomes, especially in respect to early life experiences, some factors have
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been shown to buffer against vulnerabilities. In particular, social support holds potential for
deflecting socio-economic and racial health disparities by empowering communities of mothers.
Social support is an important tool in encouraging breastfeeding, especially as the
number of available lactation support professionals is low (CDC 2012). As more and more
women are left without breastfeeding support from female relatives, intra-generational support
from peers is important (Merril 1987). However, what type of support is most important in
helping mothers varies by ethnic group (Baranowski 1983). Black mothers in one study reported
that the support of their friends being more important than their partner or family' support in their
choice of infant feeding (Baranowski 1983). This is particularly relevant information to consider
when assessing participation in lactation support groups in the Southeastern United States, where
social segregation is still visible (Inwood and Martin 2007). If Black women are less likely to
participate in a breastfeeding group that is populated almost exclusively by white women, then
the chances of having friends who breastfeed also decreases. Increasing peer support and
lactation counseling by Black women for Black women gives agency to the Black community
itself: Mickens et al. (2009) studied a cohort of Black mothers in California and found that those
who participated in peer support groups were more than twice as likely to breastfeed. This
emphasizes the potential impact that promoting programs and initiatives which provide social
holds for increasing health outcomes for mothers and babies.
2.6

Summary
Motherhood in the United States is a challenging social role in the United States.

Mothers are subject to the biopolitics that impose upon their own agency in pregnancy, childbirth
and breastfeeding. Both socioeconomic class and race mediate differential health outcomes,
especially in breastfeeding initiation and duration. Lack of resources in both medical and social
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support of lactation play a part, while socially constructed racial marginalization exacerbates
these disparities. Understanding how social support mediates breastfeeding decisions and
outcomes for Black mothers in the Southern United States requires nuanced knowledge at the
community level in order to address obstacles and identify possible interventions.
3

SOCIAL GEOGRAPHY OF ATHENS GEORGIA

Athens, Georgia is a college-town of just under 120,000 residents, about a third of which
are University of Georgia (UGA) students (Athens Clark County Unified Government 2015). It
is unknown what percent of the population shares some sort of UGA affiliation as professors,
graduate students, or staff. It is most likely high, in comparison, to historical non-university
affiliated residents, though. Of the 120,000 residents of Athens, 28% identify as African
American or Black (Athens Clark County Unified Government 2015). Historically Athens has a
deep rooted legacy of racial tensions, including University ties with confederate political leaders
and violently enforced desegregation (Inwood and Martin 2007). In many ways, this legacy
continues to 'spill over' into present socio-economic indicators of racial inequality.
Athens, Georgia was chosen as a research population due to its demography and social
stratification of disproportionately White, high SES, college students and University employees,
and low SES historical Black residents. As a historical southern college-town, socio-economic
classes have a long history of racial disparitiy. Historically black communities lie alongside
fraternity mansions populated by upper-class white University students. Within this social
geography the majority of Black mothers fall into lower socio-economic brackets.
According to United States census data, of the approximately 123,912 people living in
Athens Clarke-County, 37.8% live at or below the federal poverty level (2016). As of July 2015,
27.5% of the overall population identifies as Black or African American. In Athens, 18.9% of
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infants are born to mothers with less than 12 years of education, and 54.3% of children in Athens
live in areas of high poverty (Kids Count Data Center 2016). Unfortunately no data are available
describing poverty in relation to racial representation. High poverty levels among families are
representative of the wide gap between the University community and several low SES
neighborhoods of Athens. The city and county are mosaicked in terms of where low SocioEconomic Status (SES) neighborhoods are located. Gentrification in the downtown areas has
contributed significantly to this, as older neighborhoods have undergone revitalization and
become more desirable to the UGA community. This has resulted in a mixed demography in
many school districts, as well as the locations of resources for mothers being equally accessible.
Despite this geographic accessibility, participation in support groups by Black women still
remains low.
In addition to its status as a college-town, Athens is also a hub for artists and alternatives
which has resulted in a recent explosion of post-UGA graduates choosing to make Athens home
to raise their families. A counter-culture of parenting has arisen which has focused on alternative
parenting methods, including exclusive and extended breastfeeding, and the "conscious
parenting" movement, which promotes an ethos of transparent parenting emphasizing evaluation
and thoughtfulness of the indirect ways in which we teach children through our own words,
reactions, and behaviors. In many ways this trend can possibly be attributed as a branch off of so
termed "intensive mothering", although the two ethos have very different attitudes toward the
level of agency that children hold in their own upbringing. Breastfeeding among this cohort of
mainly White, educated mid- to upper-middle class families is high and several establishments
and support groups have been formed in the area which support young families and particularly
breastfeeding.
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Athens’s combination of distinctly cut socio-economic groups, disparities in community
support participation, and legacy of racial conflict provide a unique opportunity to study how the
effects of social support and community affect breastfeeding outcomes in addition to variation in
maternal stress across class. These characteristics also make Athens a microcosm of current race,
socioeconomic and class relations in the Southern United States.
4

PSYCHOSOCIAL STRESS AND ITS RELATIONSHIP TO HEALTH OUTCOMES
Psychosocial stress is the response to perceived environmental threats, the body and

mind’s perceived ability to cope, and the resulting reaction, which can impact individuals both
biologically and behaviorally (Herbert and Cohen 1996: 295-296). An inability to meet the
demands of a stressor can result in both negative and positive emotional reactions in response to
an individual’s perception of their own coping ability (Herbert and Cohen 1996:295-296). When
considering breastfeeding as a potential stress-triggering choice and action, maternal
environment and accessibility, not only to lactation resources, but socioeconomic factors such as
a lactation-friendly workspace, partner support, paid time off to establish breastfeeding in early
infancy, and societal approval are all factors which contribute to a woman’s perceived ability and
choice to breastfeed.
In the American South, racial groups have disparities between both socioeconomic
factors such as income and healthcare, as well as disparities in breastfeeding rates. It is therefore
probable that disparities in psychosocial stress exist as well (Forste et al. 2001, Anderson 1990).
However, assessing psychosocial stress can be a complicated endeavor as established
biomarkers, such as cortisol, can be influenced by several factors other than psychosocial stress
(Herbert and Cohen 1996). Assessing psychosocial stress therefore requires integrated methods
using both biomarkers and individual assessments of experience and perception of life stressors
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(Herbert and Cohen 1996). Understanding differences in psychosocial stress among mothers is
important in understanding how stress affects women’s abilities to provide ideal nutrition and
care for their infants, especially as infancy is an important period in development which is
sensitive to disruptions and insults likely ties to maternal environment (Barker 1994, Carey
2011).
4.1

Biology of Stress
The stress response is a dynamic system, which is sensitive to physiological and

environmental disturbances. Stress is a bio-psychological phenomenon, in that it serves as an
intersection between cognitive and biological functions (McVicar et al. 2014:272). Stress, as a
cognitive process, is adaptive to assessing an environmental threat and one's ability to cope
(McVicar et al. 2014). In terms of acute stress, this is extremely useful as reactions quicken and
performance is improved in response to a perceived threat (McVicar et al 2014: 273).
Physical, psychological, and immunological stress are all perceived by the body through
either of two routes, the hypothalamic-pituitary-adrenal axis (HPA) or via the sympathetic
nervous system (Marques et al. 2015). The HPA axis produces glucocorticoids, while the
sympathetic nervous system produces catecholamines (noradrenaline and adrenaline), both of
which are released during initial stress response (Marques et al. 2015). This release triggers an
inflammatory response; however, prolonged HPA activation suppresses immune response in an
adaptive attempt to resist over inflammation (Marques et al 2015). Chronic stress eventually
results in a decrease in the body’s receptiveness to catecholamines, thus impairing immune
function (Marques et al. 2015).
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Figure 4.1 Biological Pathway of Stress Response in Humans

The release of cortisol, a glucocorticoid, interacts with brain neurons to produce brainderived neurotrophic factor (BDNF) (McVicar 2014: 273). BDNF is associated with plasticity in
gene expression in neurons in response to glucocorticoid secretion levels (McVicar 2014: 272).
Long-term chronic stress results in a decrease in cortisol receptor responsiveness and is related to
depression, learning disorders, and memory function (McVicar 2014:273). Stress is therefore an
adaptive process that can become detrimental when an individual’s perception of threats
provokes an on-going and chronic stress response to perceived threats (Sapolsky 2004). The
psycho-somatic effects of stress vary according to type, extent, and duration of stress event(s).
Various types of stress affect mothers and offspring differently, especially according to the
developmental stage during which stress is experienced.
4.2

Measuring and Identifying Stress
Quantifying stress as a measure of the amount of disruption a perceived event(s) has on

the body's ability to adapt and maintain homeostasis requires the combined use of both cortisol
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and subjective assessment such as perceived stress scales, other stress indexes, and individual
survey and interviews of lived experiences. Cortisol can be used as a biomarker both to assess
chronic stress levels, and to measure the difference in concentration between samples taken prior
to and after an event. Different methodologies can be used to assess the biological response
individuals and populations have to short or long term events (Onufriev 2015). Cortisol
concentrations in various bodily substances (blood, serum, saliva, hair) give a snapshot into the
relationship between environmental conditions and the body’s attempt to maintain homeostasis
by means of HPA activity.
Hair cortisol measurements are novel in that they allow for longitudinal measurement of
stress via a single sample collection, while other biological specimens (saliva, blood, urine)
require multiple specimen collections due to several variable factors such as diurnal rhythms in
cortisol, metabolic disorders that affect cortisol over time, changes in response to growth
hormones, and several other variances requiring more processing and expenditure on multiple
specimen processing (Onufriev 2015:73). Free, unbound cortisol is incorporated into hair both
during growth at the follicle, as well as into the shafts from sweat secretions containing cortisol
(Cone 1996, Anielski 2008). Utilizing hair for longitudinal studies of cortisol concentrations
preserves a record of cumulative HPA Axis activity and can be used to measure chronic stress
(Onufriev 2015:73).
Confounders affecting the measurement of cortisol production in the body include
growth, pregnancy and circadian rhythms (Herbert and Cohen 1996). Cortisol production in the
body changes throughout the course of a 24 hour period, with levels being highest in the morning
when first awakening from sleep (Herbert and Cohen 1996). This is why cortisol measurements
of saliva and blood require multiple samples, which are typically subtracted from each other in

20

order to establish daily production (Herbert and Cohen 1996). Increased cortisol production can
also be triggered in response to growth spurts, especially in children (Herbert and Cohen 1996).
Additionally, cortisol fluctuates during pregnancy with a surge in cortisol occurring during the
third trimester leading up to birth (Herbert and Cohen 1996). Because of these and other
possible confounders, it is critical that psychosocial stress is determined by using other methods
of subjective evaluation such as perceived stress scales and indexes, and in-depth participant
survey and interview in conjunction with biomarkers.
Perceived stress focuses not on quantifying the number or intensity of stress events
experienced; but rather on how an individual perceives an experience or threat and their potential
ability to cope (Cohen et al. 1983). Because perceived stress is based on an internal assessment
of one’s situation and environment, perceived stress is extremely subject, and has the potential to
vary between individuals in similar situations and contexts. The Perceived Stress Scale(PSS) is a
verified scale which measures perceived stress over the course of the past month through a series
of self-assessed questions which analyze the respondent’s perception of how they were able to
control the situations and stressors they encountered (Cohen et al. 1983). The PSS is nonspecific and does not ask respondents for actual events, but rather assesses only the respondent’s
perception of how much stress they experienced.
In order to assess causation, understanding an individual’s lived experiences is necessary.
This can be accomplished through a number of ways. Both direct and indirect observation can
give insights into what the day-to-day life and environment of a population or group is like.
However, because all research brings with its own cultural context along with it, the way an
experience is observed may not necessarily be the same context in which an individual
themselves experience it. Interviewing and surveying respondents regarding their experiences
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and feelings about those experiences can give more critical insight into the context of what is
acceptable, stressful, or difficult to an individual. Combining biomarkers, perceived stress
measures, and various methods of participant response can give a holistic picture of what stress
and to what extent biologically circumstances affect an individual and population. Comparing
groups within and across populations can give insight into who is vulnerable and who is buffered
against certain stressors.
4.3

Identifying Vulnerable Populations
While cortisol alone cannot provide a full picture of stress, given the role that the steroid

plays in numerous physiological processes, it is nonetheless a powerful component of
understanding psychosocial stress in individuals and across groups. Several studies analyzing
cortisol have elucidated the role that stress plays in outcomes of health and well-being. A study
investigating the effects of low socio-economic status on individuals living in Sub-Saharan
Africa measured significantly higher levels of cortisol among those who lived in ghettos, faced
insecurity in access to clean water, and reported health issues (Henley et al. 2014). Another
study reported that women who produced less cortisol following childbirth had an increased
number of infant feedings during the early postpartum hours (Doulougeri et al. 2013). This is
significant in that early establishment of breastfeeding is crucial to successful lactation, based on
biofeedback of milk production in response to the suckling response (Dettwyler 1992). This
research is further confirmed by a study measuring cortisol levels alongside oxytocin released
during breastfeeding, which demonstrated breastfeeding acts as a buffering system for mothers
against stress (Cox et al. 2015). Cortisol measurements have also been recorded significantly
higher than clinically established normal ranges among children with low body fat, suggesting
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that social stress affects those at lower nutritional statuses more significantly (Nyburg et al
2012).
While cortisol can be used as a biomarker for assessing psycho-social stress, cortisol
production alone is not an infallible measure of stress as cortisol production in the body is also
influenced by several other factors including childhood growth, pregnancy, and some disease
pathologies (Staufenbiel et al 2013). Quantifying psychosocial stress requires a holistic analysis
of an individual’s circumstances and most importantly, their own perception of their ability to
cope with environmental and social circumstances (Staufenbiel et al. 2013). The Perceived
Stress Scale (PSS) measures distress and an individual's perceived ability or disability to cope
with presented stressors (Cohen et al. 1983). Previous studies demonstrate that PSS scores are
only weakly correlated with cortisol concentration and that perceived stress and biological
measures of stress experience should not be conflated (Herbert and Cohen 1996). To date,
studies combining biomeasures of cortisol in conjunction with perceived stress assessments
together give a broader insight into what stressors an individual faces, their perception of the
stressors being within the individual’s range of control and manageability, and the biological
response to the perceived stressor.
4.4

Reconciling Nutritional and Psychosocial Stress
Nutritional stress can at times lead to psycho-social stress, especially in situations which

create cyclical situations in which food insecurity creates a psychologically perceived stressor
(Nyburg et al. 2012). However, psychosocial stress is distinguishable from nutritional stress and
can be measured exclusively. Nutritionally induced stress has been extensively studied, and
nuanced degrees of nutritional stress affect fetal and infant development very differently.
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Malnutrition, which can result from over- or undernutrition, affects neuroendocrine
development of the fetus (Marques et al. 2015). Certain areas of the brain have been identified
as vulnerable to in-utero stress during their development, including the hypothalamic-pituitaryadrenal axis (Marques et al. 2015). During periods of maternal nutritional stress, elevated levels
of glucocorticoids enter the placenta, triggering an increase in active immune response of the
fetal immune system (Marques et al. 2015). This can cause impaired immune activity in cases of
chronic nutritional stress during pregnancy resulting from both over-nutrition and under-nutrition
(Marques et al. 2015).
The timing at which nutritional stress occurs during gestation, affect infants and children
in later life substantially different according to the timing of the insult. Children born following
the Dutch Hunger Winter, a period of famine and severe cold (1944-45), displayed varying
differences in body mass index (BMI) according to what stage of pregnancy their mothers were
in entering into the onset of the Dutch Hunger Winter (Schulz 2010). The individuals gestated
during the 2nd or 3rd trimester of pregnancy during the famine, were significantly smaller and
continued to have lower BMIs throughout life (Schulz 2010). Alternatively, children gestated
during the first trimester of pregnancy during the famine, however, had increased rates of
obesity, cardiovascular disease, and hyperlipidemia (Schulz 2010). The findings from studying
children born to mothers following the Dutch Hunger Winter are important, in their confirmation
of differing effects of nutritional stress at critical periods of development (Schulz 2010). Ongoing longitudinal research studying individuals born following the Dutch Hunger Winter
continues to elucidate the relationship between nutritional stress during pregnancy and adult
disease in later life.
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Nutritional stress experienced during infancy is often related to breastfeeding and
weaning. Humans have interesting life histories reflecting adaptions to environmental and
cultural changes that have shortened the length of lactation, making ideal weaning times arbitrary
(Dettwyler 1997). Breastfeeding is the ideal nutrition for infants, providing tailored macro- and
micro-nutrients, metabolic hormones, and anitbodies that support growth and immune function
through a complex mechanism of bio-feedback between mother and infant (Dettwyler 1992).
Because bio-feedback is a dynamic system, any disruption to breastfeeding has the potential to
result in premature cessation of lactation and infant weaning. In many cases, especially in the
United States, cultural practices disrupt the biological patterns of lactation. These stressors
include; women's work-place policies, American cultural practices which decrease skin-to-skin
contact, and incongruity between medical recommendations and evidence-based infant feeding
needs (Kukla 2006). There are currently no long-term studies which have addressed direct
health effects of premature weaning among modern industrialized populations. However, recent
research on pigs and macaques demonstrates the potential for important immune and
developmental outcomes related to premature cessation of breastfeeding (Bartol and Bagnell
2012). Research conducted across five generations of pigs revealed that premature cessation of
breastfeeding of piglets resulted in changes in the reproductive capacity and health of subsequent
generations (Bartol and Bagnell 2012). The causal mechanism of this change appears to be the
hormone relaxin, which is released during the first days of lactation through colostrum and,
stimulates the proliferation of reproductive tissues in infants, such as uterine epithelial cells and
cervical cells (Bartol and Bagnell 2012). The disruption to lactation affected the reproductive
fitness of subsequent generations by reducing fecundity in response to the absence of relaxin
(Bartol and Bagnell 2012). This demonstrates the importance of breastmilk as a medium for
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communication between maternal environment and development of offspring. This relationship
of breastmilk in developmental signaling has been termed lactocrine programming (Bartol et al
2013). Little has been studied thus far into the mechanisms and effects of lactocrine
programming. Exploring the role possible role of psycho-social in tandem with nutritional
disruptions in breastfeeding holds a wealth of opportunity for elucidating connections between
maternal health, breastmilk and offspring health throughout the life course (Bartol et al 2013).
4.5

Effects of Psychosocial Stress throughout the Life Course
The effects of psycho-social stress during infancy have, arguably, received the most

attention from researchers looking to identify the ways stress during early life development
health outcomes. Experiments observing the amount of grooming rat pups received from their
mothers; showed that rats who received less maternal care as infants displayed "increased
hypothalamus-pituitary-adrenal (HPA) responses to stress, enhanced emotionality, and impaired
performance in tests of spatial learning and object recognition" when assessed as adults
(Champagne et al. 2008: 6037). Studies such as this, which examine the effects of early life
stress on animals with relatively shorter life-spans, have been useful in assessing gene
expression. Important insights gained from animal studies have shown the plasticity that genes
exhibit in response to environmental stress, and demonstrate the need for further study into
human epigenetics and stress.
Despite the constraints of lifespan length in studying humans, studies have conducted
longitudinal research to examine long-term effects of maternal psycho-social stress experienced
during infancy. Pertinently, recent evidence has pointed to the early onset of psychosocial stress
among children, in correlation to low family socio-economic status (Vliegenthart 2016). Results
measured higher levels of cortisol in children who lived in low socio-economic homes from an
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early age (Vliegenthart 2016). The early production of cortisol in response to psychosocial stress
is significant in its apparent connection to other research, which correlates early life stress with
cardio-metabolic disease in later life.
During gestation, both the central nervous system and the immune system of mothers and
infants communicate in a bidirectional manner (Marques et al. 2015). A study examining the
long-term effects of social adversity during pregnancy showed a positive correlation with
inflammation in later life (Slopen et al. 2015). Children of interviewed mothers were tested
approximately four decades later for C-reactive protein (a protein associated with inflammation
and high risk of cardiovascular disease) and results indicate a correlation with prenatal social
adversity rather than childhood adversity (Slopen et al 2015). This insight into the relationship
between inflammation and the gestational environment, demonstrates the importance of maternal
stress on offspring health in later life. Similarly, infants born to survivors of rape in the Congo
have recorded methylations in their DNA (Rodney and Mulligan 2014). It is reasonable to infer
that psycho-somatic stress resulting from sexual assault affected in utero development of the
fetus as stress hormones may very well act as mechanisms for DNA methylation. A link
between anxiety, depression, and anti-depressant use by mothers during pregnancy and DNA
methylation in infants has also been shown to exist, further confirming that endocrinology and
stress play important roles in utero development (Non et al. 2014).
Effects of prenatal stress can affect health outcomes in later life as well. Children born to
mothers who experienced psychosocial stress during pregnancy, showed increased cases of
wheezing and asthma diagnosis at both four and six years of age (Guxens et al. 2014). Paternal
stress was measured as well, but showed no correlation with increased wheezing or asthma
diagnosis, suggesting that maternal stress affects intra-uterine lung development (Guxens et al.
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2014). Because of these demonstrated correlations between stress in mothers and biological
disruption to offspring, examining the social and demographic patterns of stress affecting
mothers is crucial.
4.6

Stress in African Americans
While everyone will experience certain levels of stress at various points throughout their

life course, the extent and intensity of stress differs according to various demographic factors
including access to resources, food security, gender identity, work conditions, socioeconomic
status, healthcare access, and disease burden. Inequity in one or more of the aforementioned
areas can result in either psychosocial or nutritional stress, or in some cases both. Identifying
disparities in stress hormone production, and stress related disease, allows researchers to identify
likely causative mechanisms of stress in populations.
Studies focusing on stratified populations, and variation among groups with respect to
disease prevalence, have elucidated the role of inequality in synergizing stress and disease.
Adversity experienced chronically throughout both childhood and adulthood, has been shown to
produce higher risk for cardiovascular disease, diabetes, dyslipidemia, high blood pressure,
smoking, and alcoholism than adversity experienced only as an adult or during childhood
(Halonen et al. 2015). A study in Finland found that living in a disadvantaged neighborhood
throughout child and adulthood had risk factors for the aforementioned diseases, but that only
living in a disadvantaged neighborhood during childhood or adulthood had no significant
association individually (Halonen et al. 2015). These findings are important to consider when
conceptualizing the compounding effects of generational poverty in places, such as the American
South, where some women raised in disadvantaged areas often become economically
marginalized and who have few opportunities for social mobility, and thus are forced to raise
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their own children in similar environments. Assessing the effects of socio-economic variables
requires the ability to quantify and measure experienced stress.
The long term effects of systemic racial oppression and structural violence against
African Americans have been associated with disparities in health care received,
disproportionately higher risks of infant mortality, maternal death, and decreased life expectancy
(Smedley and Smedley 2011). These lowered health outcomes result not from genomic
differences, as studies have demonstrated Indigenous African populations do not share similar
health outcomes, but rather are a result of chronic stress and social disadvantage (Smedley and
Smedley 2011). Understanding the impact of chronic stress associated with African American
identity and disadvantage among breastfeeding mothers is an important component of
intergenerational health outcomes.
Until the early 2000s, stress had not been specifically studied among Black Americans in
the United States (Anderson 1990). Questions of whether Black Americans in similar socioeconomic classes as White Americans are experiencing similar stress events and if coping differs
are important for understanding health disparities (Anderson 1990). Anderson (1990: 692) goes
as far as to explain that experiences may vary in meaning between White and Black Americans
and “we must consider the interplay between the black individual, the environment, and the
resulting social and cultural change.” Understanding the social changes related to stress
experiences may possibly give better insight into how stress affects Black Americans, rather than
biomeasures and Perceived Stress Scores.
4.7

Summary
It is important to account for socio-economic inequities when reconciling effects of

maternal stress on offspring health in order to avoid "blaming" mothers and to focus
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interventions aimed at supporting early life health towards eliminating structural barriers which
disrupt maternal allostasis. The outpouring of research on the epigenetic effects of
intergenerational inertia places mothers front and center in the equation of perinatal stimuli on
offspring health and disease (Schulz 2004, Non et al. 2014, Rodney and Mulligan 2014) .
Because of this, it is important to realize that insults to development are often outside the control
of individuals, therefore environmental and social factors should be explored in order to address
public health initiatives.
The inter-generational effects of psycho-social stress can be thought of as a form of
biosocial inheritance. Hoke and McDade (2014:194) define biosocial inheritance as a "process
whereby social adversity in one generation is transmitted to the next through reinforcing
biological and social mechanisms that impair health, exacerbating social and health disparities."
The effects and causes of maternal stress on offspring health and disease vulnerability exemplify
the pattern of how stress is produced by inequality, manifested through biofeedback and
imprinted upon offspring, and can affect the ability of subsequent generations to thrive by
diminishing health outcomes. Maternal stress can be viewed through the lens of biosocial
inheritance to access its role in intergenerational poverty and inequality, thus highlighting
possible interventions that hold the potential for improving health across generations.
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5

RESEARCH DESIGN

This research project focuses on understanding what factors synergize acute and chronic
stress by measuring maternal cortisol production, in order to understand the biological effects of
nutritional and psychosocial stress. The effects of social and structurally induced stress have
become increasingly significant in studies of human health and behavior (Faisal-Cury 2009,
Hoffman et al. 2016). Epigenetic evidence has shown that acute stressful events during in utero
development and infancy imprint on our DNA, affecting the behavior of our neural and
endocrine systems throughout later life (Barker 1994, Bartol and Bagnell 2012, Schulz 2004,
Non et al. 2014). Several studies have focused on measuring the effects of stress on offspring
born into, and after events of high maternal stress (Abiodun et al. 1993, Aderibigbe et al. 1993,
Rodney and Mulligan 2014). However, little has attempted to understand the threshold of stress
as a biological disruption to human health and development. This project seeks to establish a
baseline of maternal cortisol production in response to environmental and social stressors, and
within that identify who is buffered against and who is vulnerable to various stressors.
To parse out stress production among socioeconomic groups, an in-depth participant
survey on experienced stress events was conducted, alongside analysis of cortisol concentration
of hair shafts collected from mothers of children under two years of age in Athens, Ga. Athens is
an ideal sample population, as socioeconomic classes are largely cut by race. Forty women were
surveyed about on-going and recent stress events from the past twelve months. Hair follicles
were be assessed for total cortisol concentration using enzyme-linked immunosorbent assay
(ELISA). The main goals of this study are to measure and understand how overall cortisol levels
vary between mothers of differing socio-economic groups, especially women who self-identify
as Black. These results will serve as a biomarker of stress experienced by socio-economic
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groups. Additionally, correlating cortisol concentration in tandem with survey-reported events
allows insight into how differing stressors manifest through biological feedback, and if
individuals become habituated to chronic stress.
5.1

Recruitment
Participants were recruited both in person, through social media and by flyers. Flyers

were placed throughout the city focusing mainly on childcare center, parks, bus-stops, local retail
established that carried children and infant goods, and at the Athens WIC (Women, Infants, and
Children food supplementation program) office. Participants were recruited who responded to
Facebook posts in local Athens parenting groups. The majority of participants were recruited on
site during child playgroups, breastfeeding support groups, or who were shopping the
establishments.
5.2

Research Sites
The Natural Baby and Reblossom Mama Baby Center were chosen as research sites for

both recruitment and study participation for this study. Both locations were chosen due to their
proximity to low income housing, bus lines, and the downtown area which is centrally located
close to the University of Georgia. Additionally, both locations sell items for mothers and
children and host several support groups, child play groups, and other meet up events for young
families such as music and yoga. Both sites also have designated play rooms and sitting areas for
mothers to nurse or relax in which were utilized to allow for comfort and ease and encouraged
busy mothers to participate while their children were able to play or breastfeed.
Reblossom Mama Baby Center is located about .20 miles away from the largest public
housing project in Athens, Rock Springs. It is also located on Milledge Avenue which connects
the affluent five points and boulevard neighborhoods, making it an equally accessible space for
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mothers from various socio-economic groups. Reblossom sells clothing and products that are
ethically sourced and produced, as well as consignment. The shop is owned by a local mother
whose goal is to strengthen and support mothers and families in her community both by offering
a resource for goods, but also by offering support groups for new mothers, breastfeeding, postpartum depression, LGBT parents, and many other events that cater to supporting families. This
unique business model attracts a diverse clientele across socio-economic levels. However,
despite its offering of free support groups and low cost consignment clothing there is still a lack
of Black clientele in proportion to white families. This disparity is part of what sparked initial
interest in using Athens as a loci for studying racial disparities in maternal stress, social support
and breastfeeding.
The Natural Baby is located approximately a half mile from Reblossom on the Northern
side of Prince Avenue. It is close to the affluent boulevard neighborhood like Reblossom, but
also near Hawthorne Avenue, which houses a locally owned, lower price point grocery store,
laundromat, thrift stores, and other lower socio-economic businesses. The Natural Baby was
formerly housed in the same building as Reblossom, but relocated shortly prior to the beginning
of this study. Due to the move, less participants were available at this location to participate. The
Natural Baby is a retail establishment which started as a cloth diapering shop, and has expanded
into a resource for alternative products such as menstrual cups, herbal diapering remedies, babywearing carriers and wraps, and other non-mainstream parenting products. The shop also offers
several support groups, but being younger than Reblossom, participation is at lower levels.
Some participants were also surveyed and samples collected in their homes (N=3). This
was due to varying circumstances including recent birth of babies, multiple children, a sick child,
and mainly convenience for the participants.
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5.3

Sample Population
Research data was collected from June through December of 2016. Participants in this

study were mothers of children under two years of age who reside in Athens, Georgia. Women
who participated had at least one child who was currently under two years of age at the time of
participation. The age range of children required for participation was decided based on typical
breastfeeding durations in the United States as well as to gain a sample that was representative of
those mothers whose stress may potentially affect the first two years of critical development of
their children’s lives.
Inclusion for participation in the study required that mothers be at least 18 years of age
and that they not color or chemically process their hair. The age requirement was set at 18 as to
ensure that all mothers who participated could legally consent for themselves. Cortisol levels are
also affected by childhood growth fluctuations (Staufenbiel 2013), by setting the age limit at 18
helped to control and rule out any mothers who may still be experiencing such growth. Coloring,
perming and other chemical alterations to hair have been shown to obscure cortisol
concentrations (Hoffman et al. 2014) and thus participants were asked if they chemically
processed their hair prior to participation. Only participants who did not chemically process their
hair were included in this study. Some participants did report having dyed or highlighted their
hair previously; however, there was a clear distinction between virgin and processed hair and
only unprocessed hair was collected from those participants.
Of the 34 women who participated in this study, 7 who identified as Black and 27 who
identified as non-Black were included. One participant's hair was damaged during processing in
the laboratory and therefore excluded. Initial research design was approved by the international
review board (IRB) for 100 participants. However, due to the demography of study participants
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and the heat wave in the area, recruitment during the summer months was difficult as many
families were traveling and those with young babies stayed inside away from the heat.
5.4

Methods
All participants were both verbally informed of the consent procedure and read and

signed consent forms themselves. After obtaining consent, participants completed a 50 question
survey regarding income, self-reported race/identity, and number and age of children. The survey
also asked participants to report their infant feeding choices, support systems, nutrition habits,
and other various stressors.
Participants were surveyed regarding their infant feeding choices. The survey (Appendix
A) asked how mothers fed their babies, as well as what age they had weaned, and if they
supplemented. Participants were also asked to what extent their partners, friends, and family
supported their choice of how they fed their infants, as well as if they participated in any local
support groups and for how long. This information was collected in order to establish trends
among socio-economic and racial groups in infant feeding disparities and support group
participation.
The nutrition section of the survey asked participants to report to what extent food
insecurity and child nutrition was a concern. This was asked in relation to ability to buy food, but
also concerns from allergies and special diets. Nutrition information was collected to assess the
role of possible food insecurity or malnutrition on cortisol production.
Participants were also asked to report any other significant sources of stress from the
previous 12 months. A list of possible stressors was provided as was space for participants to
explain an event or source of stress not included in the survey. This section was included in order
to account for and attempt to explain any significant elevations of cortisol in hair samples.
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The Perceived Stress Scale (PSS) was embedded into the middle of the survey. The PSS
is a 10 question survey that asks very general questions of participants regarding their perception
of stress and control over events in their recent lives (Cohen et al. 1983). The PSS has been
confirmed as a reliable measure of self-reported perceived stress in western populations (Cohen
and Williamson 1988). The PSS was used as a way of gauging how mothers perceive stress, and
if certain disparities are actually perceived as stressful or if some participants become habituated
to environmental stressors.
5.5

Hair Cortisol Analysis
Hair samples were collected from all participants to analyze for cortisol concentration.

Hair was chosen to analyze for cortisol due to its ease in assessing chronic stress from a single
tissue specimen collection (Onufriev et al. 2015). Hair was collected from the posterior vertex
region of the head, as close to the scalp as possible, as it has been verified as a region which
represents a confirmed average variance of hair growth states, that when analyzed yields
repeatable results of cortisol concentration (Wenning 2000). Hair samples were stored in
pouches made from aluminum foil. Approximately 2.5 cm of hair was measured from the
proximal end, and sectioned from the collected samples for cortisol analysis, which is
representative of stress accrued from the previous 2.5 months, being that 1cm of hair is
equivalent to approximately 1 month of hair growth (Xie et al. 2014). Tubes were pre-weighed,
and then reweighed post- washing and mincing to achieve the sample weights using a Mettler
Toledo XP Series Precision Micromass Balance prior to analysis for cortisol concentration.
Weights of samples varied between 10 and 50 mg per sample depending on hair density of the
participant and size of collected specimen. Fourie and colleagues (2016) have recently verified
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10 mg of hair as a threshold limit for repeatable results when analyzing for cortisol
concentration, therefore all samples were of sufficient size for verifiable results.

Figure 5.1 Anatomy of Hair Follicle
Hair samples were analyzed for cortisol concentration at the University of Georgia
Biological Anthropology Lab Complex. Hair samples were analyzed for cortisol concentration
according to Meyer et al.'s protocol, with some deviations in protocol as was necessary for initial
hair extraction extraction using available equipment in the Bioarchaeology Laboratory at
Georgia State University (2014). Samples were first washed using 1 mL of HPLC (high
performance liquid chromatography) grade isopropanol in 1.5 mL microcentrifuge tubes (Meyer
et al. 2014). Samples were inverted on an electric test tube rotator for three minutes two times,
and the isopropanol rinsed and refreshed in between inversions (Meyer et al. 2014). Samples
were placed into 1.5mL micro-centrifuge tubes and left to dry under the fume hood (Meyer et al.
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2014). Once dry, samples were scissor minced to approximately 1 millimeter in length. Once
minced, 1 milliliter of HPLC-grade methanol (CH4O) was added to each tube (Meyer et al.
2014). Samples were then placed on a nutating mixer and incubated for 24 hours at 100 rpm
(Meyer et al. 2014). Following incubation samples were centrifuged at 10,000 rpm for five
minutes (Meyer et al. 2014). A volume of 0.6 milliliter of the resulting supernatant was pipetted
into labeled 1.5 mL polypropylene tubes. The solvent was evaporated for 24 hours in a
transparent polycarbonate desiccator interfaced with an LN2 vacuum trap and direct drive
vacuum pump.
The dried mass was then reconstituted in .4 ml of assay buffer (0.1 M NaPO4, 0.149 M
NaCl, pH 7.0). Samples were plated on Salimetrics salivary cortisol ELISA plates.
Manufacturer's recommendations were followed, and reconstituted hair extract was substituted
for saliva which has been established as a reliable method for hair cortisol analysis (Xie et al.
2011). Assays were read using a Biotek ELX808 absorbance micro- plate reader. Data deduction
was calculated using Gen5 software, and converted to pg/mg of cortisol per hair weight using the
standard conversion formula (Meyer et al. 2014).
6

CHALLENGES AND INSIGHTS

This study sought to recruit participants using IRB approved methods which have been
used in similar research studies in the United States (Georgia State University 2016). These
methods included flyer placement, in person recruitment at playgrounds and other public spaces
frequented by mothers, social media, snowball sampling and distributing flyers through
preschools and childcare facilities. These methods were largely successful in recruiting mothers
who self-identified as non-Black. However, as the number of non-Black participants grew, this
project struggled to attract or locate Black Mothers interested in participating.
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Initially, this was attributed to the heat waves experienced in Athens, GA during the
summer the study began fieldwork; mothers and young children tended to stay indoors, limiting
their exposure to flyers and face-to-face interaction for recruitment in public areas. However, as
time passed it became increasingly apparent that Black women in general, and Black mothers in
particular, were not responding to recruitment methods. Non-Black mothers continued to be
easily recruited both in-person and via social media platforms.
Discussions with Black leaders in the community revealed that by and large, the Black
community felt "tapped out" as guinea pigs for UGA. It was reported that incentives drove
participation; however, even with incentives, enrollment was difficult. There was a true
invisibility of Black women in the town. As I scoured playgrounds, including public housing
parks, it became clearer and clearer the lack of visibility there was of Black mothers.
This lack of visibility is exacerbated by a larger, overarching pattern of the removal of
Black individuals by means of UGA and government planning aimed at creating a more
desirable downtown (Inwood and Martin 2007). This has included the emptying of public
housing communities to the Eastside area of the town, creating new neighborhoods that for many
years would be described as "open air drug markets" (Pulver 2015). Synergizing this upheaval
of the Black community, gentrification of several historically Black neighborhoods near the
downtown/University neighborhood has priced many Black families out of areas they once
resided (Morales 2012). This revitalization of the North Campus and Downtown areas meant to
benefit students and University affiliated families, has come at the cost of the Black community
(Inwood and Martin 2007).
After several months of attempting various recruitment strategies, a community
informant who worked in the lactation community and was involved in a local breastfeeding
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support group for Black mothers was hired. With the assistance of this key informant, I began to
recruit more Black participants and build rapport through candid and intimate informal
conversations with participants in their homes and places of business. I also became aware that
the incentives I offered, gift cards to local shops, were not as beneficial to Black mothers as gift
cards to corporate “big box” stores where mothers could purchase gas or diapers. I initially
sought to support the local economy and encouraging patronage of places not frequented by
certain groups by using gift cards to locally-owned businesses as incentives. However,
recognizing what benefited some mothers more, I switched to offering gift cards to big box
stores in order to better benefit mothers and the community.
In addition to recruitment difficulties it is also important to note the possible
discomforting effects of myself as a White woman collecting Black hair. Some Women of Color
have beliefs against hair cutting, and many most likely are not eager for a White woman to cut
and collect hair samples due to the fetishization of Black hair. It is likely that some eligible
mothers did not participate due to the hair collection aspect of this project. More than one
participant, though thoroughly consenting, expressed unease about having her hair cut. Mostly
concerns were based on worry of the size of hair that would be cut, which were reassured by
providing photos and visual aids. One participant in particular did note that she believes hair
would not grow back if cut under the “wrong moon”. It is important to recognize also that for
inclusion in the study hair had to be untreated by chemical processing. Care was taken to find
out specifically what processing had been done and when, and as many participants were
included as possible who had some available untreated hair at the posterior vertex in cases of
highlighted, ombre dyed, or hair that been relaxed several months or years prior as not to affect
the 2.5 centimeters used in cortisol analysis. However, it is likely that women who wore braids,
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relaxed their hair, or colored may disproportionately affected the possible sample. It is unknown
whether the sample may be skewed towards women who were higher income and more prone to
the “natural hair movement” or if women with lower income and less access to hair processing
would be over represented.
This difficulty in recruiting Black mothers is important to note, as researchers move
forward in working with the Black community in the United States in order to better address
community benefits in research plans and goals. Addressing disparities means also recognizing
the disparate experiences of Black communities with research projects, and the divergent
motivations and priorities that Black communities hold in becoming research participants.
Previous calls to decolonize anthropology have focused on de-westernizing
anthropological epistemologies, increasing diversity in the field, increasing interaction between
academia and the public sphere, and practicing anthropology at the cutting edge of best ethical
practices among other calls to action (Harrison 2008:2). This move has been in response to
growing criticism both within and outside anthropology which points towards the colonialist
history of objectifying research populations and racializing groups (Harrison 2008).
Decolonizing anthropology also includes the inclusion of communities as stakeholders in
research within the United States. Human biology research designs must decolonize in order to
more effectively serve historically marginalized communities, such as Black Americans in the
Historic South. Recognizing the disproportionate benefits of previous research focusing on
Black communities within the United States, it is important to move forward with deliberate and
increased attentions to providing direct benefits to those our research includes as well as
empowering individuals within these populations as partners. Moving forward with future
research in the community, plans are in place to have more community input from Black mothers
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regarding what benefits would be most supportive; as well as to include leaders in the Black
lactation community as research informants and collaborators.
7

RESULTS

While breastfeeding was not required for inclusion to participate in this study, 100% of
both Black and Non-Black mothers who participated had breastfed their child at some point.
Therefore, testing social support and racial identity against breastfeeding outcomes was limited.
However, some mothers did supplement with formula or cease breastfeeding prior to the
recommended 6 months of exclusive breastfeeding, and therefore exclusive breastfeeding
influences can be measured.
Survey results indicated that across race and socio-economic classes, many mothers
encounter similar sources of stress. These included general lack of perceived support, difficulty
finding and/or affording childcare, and not having female family members who were able to help
or support breastfeeding. Stressors reported by self-identified racial groups, however varied
considerably. Mothers who identified as Non-Black reported an average of 2.5 significant stress
events for the previous 12 month period. The most frequently reported stressors among NonBlack mothers were struggling to balance working outside the home and caregiving, infant
medical complications in pregnancy and after birth, and moving and losing support networks.
Because Athens is a University town ad many young families have recently moved because of
positions at the University, this is not surprising. However, that Non-Black mothers perceived
the geographic move as a significant stress event due to lack of social support is significant.
Conversely, the fact that geographic moves were not reported as a source of significant stress for
Black mothers confirms that many Black mothers hold historic residency in the city and
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established support networks in families and the community. One mother explained that the
support group she participated in for Black mothers mostly met online because
Most Black women already have family and friends whose homes they can go to with
their babies. We don't need to go sit in a circle together. If someone needs help with
breastfeeding being able to ask and get help on the social media group is easier.
Black participants who reported participating in the Black women’s breastfeeding group
expressed that they felt comfortable there, unlike other groups they had encountered.
Hair cortisol concentrations ranged from 2 pg/mg to 434 pg/mg (Figure 7.0) with a mean
of 49.9 pg/mgstandard deviation of 109.88 pg/mg. This large standard deviation is due to three
outliers in the groups of 147, 228, and 434 pg/mg. These outliers are skewing the mean and
standard deviation to the upwards end of the sample.
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Figure 7.1 Scatterplot of Hair Cortisol Concentration
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Table 7.1 Summary of Hair Cortisol Concentration
Hair Cortisol Summary

Mean

49.90421053

S.D

109.8796853

The entire sample does not appear to show a correlation between maternal hair
cortisol concentration and infant age at time of collection (Figure 7.1).
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Figure 7.2 Scatterplot of Maternal Hair Cortisol and Infant Age

However, removing the three outliers in the sample, reveals that there is a slight trend
towards higher maternal hair cortisol concentrations in participants with infants under ten months
of age. It is possible that cortisol from third trimester pregnancy could possibly be reflected
inthese measurements depending upon individual hair growth rate.
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Hair Cortisol vs. Infant Age, Outliers Removed
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Figure 7.3 Scatterplot of Maternal Hair Cortisol and Infant Age, Outliers Removed

7.1

Social Support
Results in social support were measured by reported participation in peer support groups

such as local mother infant groups through private businesses, hospitals, churches, and
department of health programs (see Appendix A). Social support was criteria was having
participated in a support group at least once after the birth of infant.
A T-test value of .082 was observed between participation in peer social support and
hair cortisol concentration (Appendix B). No significant difference was observed between
mothers who participated in social support groups and those who did not. This may possibly
be because of the low number of women in the sample who reported no participation in social
support groups.
With respect to exclusive breastfeeding, participation in social support groups also did
not have a significant association observed by a Pearson Correlation of .257 (See Appendix B).
Because all participants had breastfed their infants at some point, this measure is indicative of
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social support participation’s correlation with supplementation and not its influence on
breastfeeding initiation or duration which may possibly may be related.
Participants were also asked to report levels of support in their choice of infant feeding
method from female family members and partners (see Appendix A). Overall 65% of
participants reported their female family members being completely supportive of their infant
feeding choices (Table 7.1). Interestingly, 14% of Black mothers, compared to 0% of Non-Black
mothers, reported their female family members being completely opposed to their choice of
infant feeding method (Table 7.1). When given the opportunity to elaborate, one mother wrote
that her mother believed “Breastfeeding is disgusting, that’s hat canned milk is for.” Despite
disapproval from family members, exclusive breastfeeding was not correlated with the support of
female family members observed by a Pearson’s Correlation of .166 (See Appendix B).
Table 7.2 Female Family Member Support
Female Family Member
Support
FF SPRT

RACE
ID
Black

Non -

Total

Black
Completely Opposed

14.29%

0.00%

2.94%

Somewhat Opposed

0.00%

7.41%

5.88%

Somewhat Supportive

0.00%

33.33%

26.47%

Completely Supportive

85.71%

59.26%

64.71%

100.00%

100.00%

100.00%

Total
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Partner support of infant feeding choices (breastfeeding) was relatively high across races,
with 88% of mothers reporting their partners completely supporting their decision to breastfeed.
However, this support was not correlated with exclusive breastfeeding yielding a Pearson
Correlation of .050 (See Appendix B).

7.2

Socioeconomic Influences
Participants ranged in socioeconomic class from University professors to single income

families to single mothers receiving government assistance. Income levels ranged from $150 a
month to $9,000 a month (Figure 7.3). Perceived stress scores showed no correlation with
income (Figure 7.3).

Figure 7.4Scatterplot of Monthly Net Income and Materal PSS Scores
Breastfeeding also showed no significant correlation with income by a Pearson’s
Correlation value of .106, indicating that income was not a factor in encouraging mother’s ability
to breastfeed exclusively (See Appendix B). Conversely this also indicates that income is not
influential towards supplementation with formula.
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7.3

Cortisol Concentration and Racial Identity
A T-Test P value of .005 suggests no significant difference in means between hair

cortisol concentration and Racial Identity, even accounting for an outlier in the self-reported
Black categorSee Appendix B). However, this may be due to the low number of participants
who identified as Black. This outlier is significant however, in interpreting individual influences
based on survey responses which indicate psychosocial stress.
There was also no significant correlation between cortisol and number of reported stress
events between racial identities indicated by a Pearson’s Correlation of .074 (See
Appendix B). Again, this may be due to the low sample number of Black participants.
7.4

Maternal Attributes and Stress Indicators
There was no correlation between participant age and hair cortisol concentration as

observed by a Pearson Correlation of -.326 (See Appendix B). This indicates that cortisol
concentration was not affected by differences in age, but rather variables such as perceived
stress, reported stress events, and others.
Perceived Stress Scale scores were weakly but positively and significantly correlated
with hair cortisol concentration (Table 7.2, 7.3), as other literature has previously confirmed
(Herbert and Cohen 1996). Perceived Stress Scale Scores and reported number of stress events
are moderately, positively and significantly correlated (Table 7.2, 7.3). This suggests that some
participants may be reporting stress events, yet scoring low on the PSS which can be interpreted
as agency or control over reported events. Not surprisingly, parity is moderately, positively and
significantly correlated with hair cortisol concentration (Table 7.2, 7.3). Number of offspring is
associated with increased maternal stress.
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Table 7.3 Kendall’s Tau and Spearman’s Rho Correlations of Hair Cortisol Concentration,
Perceived Stress Scale Scores, Parity, and Number of Stress Events Reported
CORT
Kendall's tau_b

CORT

PSS

PARITY

#stress event

Correlation Coefficient

CORT

PSS

PARITY

#stress event

PARITY

#stress event

.387*

.447*

.134

.016
19

.450
19

Sig. (2-tailed)

.

N

19

.022
19

Correlation Coefficient

.387*

1.000

.172

.591**

Sig. (2-tailed)

.

N

.022
19

34

.211
34

.000
34

Correlation Coefficient

.447*

.172

1.000

.286*

Sig. (2-tailed)

.211
34

.

N

.016
19

34

.045
34

Correlation Coefficient

.134

.591**

.286*

1.000

Sig. (2-tailed)

.450
19

.000
34

.045
34

.

N
Spearman's rho

1.000

PSS

*

34
*

Correlation Coefficient

1.000

.518

Sig. (2-tailed)

.

N

19

.023
19

.024
19

.466
19

Correlation Coefficient

.518*

1.000

.219

.725**

Sig. (2-tailed)

.023
19

.

N

34

.213
34

.000
34

Correlation Coefficient

.516*

.219

1.000

.362*

Sig. (2-tailed)

.024
19

.213
34

.

N

34

.035
34

Correlation Coefficient

.178

.725**

.362*

1.000

Sig. (2-tailed)

.466
19

.000
34

.035
34

.

N
*. Correlation is significant at the 0.05 level (2-tailed).
**. Correlation is significant at the 0.01 level (2-tailed).

.516

.178

34
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Table 7.4 Pearson Correlation between Hair Cortisol concentration, PSS score, Parity, and
Number of Stress Events Reported
CORT
CORT

#stress event

#stress event

.069

.725**

.106

N

19

.778
19

.000
19

.665
19

Pearson Correlation

.069

1

.161

.659**

Sig. (2-tailed)
N

.778
19

34

.363
34

.000
34

Pearson Correlation

.725**

.161

1

.270

Sig. (2-tailed)
N

.000
19

.363
34

34

.122
34

Pearson Correlation

.106

.659**

.270

1

Sig. (2-tailed)

.665
19

.000
34

.122
34

34

Sig. (2-tailed)

PARITY

PARITY

1

Pearson Correlation

PSS

PSS

N

**. Correlation is significant at the 0.01 level (2-tailed).

Parity and exclusive breastfeeding showed no significant correlation with a Peasron’s
value of .043 (See Appendix B). This indicates maternal experience may not be influential in
supplementation.
Maternal Employment also showed no significant correlation with exclusive
breastfeeding with an observed Pearson Correlation of -.074 (See Appendix B). This is of
interesting considering other literature which indicates otherwise in other populations. This lack
of correlation indicates that psychosocial stress was not associated with working outside the
home (See Appendix B).
Exclusive breastfeeding and maternal age were significantly correlated (Table 7.4). This
is of importance as parity was not associated with exclusive breastfeeding. This likely indicates
that with increases in age come increases in resources which support breastfeeding.
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Table 7.5 Correlation between Maternal Age and Exclusive Breastfeeding
Descriptive Statistics
Mean
BREASTFEED
AGE

Std. Deviation

N

1.24

.431

34

31.97

3.362

34

Correlations
BREASTFEED
Pearson Correlation

Sig. (1-tailed)

BREASTFEED

1.000

-.351

AGE

-.351

1.000

BREASTFEED

.

.021

.021

.

BREASTFEED

34

34

AGE

34

34

AGE
N

AGE

Variables Entered/Removeda
Variables
Entered

Model
1

Variables
Removed

AGEb

Method
.

Enter

a. Dependent Variable: BREASTFEED
b. All requested variables entered.

Model Summary
Change Statistics

Model
1

R

R Square

.351a

.123

Adjusted R
Square

Std. Error of the
Estimate

.096

.409

R Square
Change
.123

F Change

df1

4.495

df2
1

32

a. Predictors: (Constant), AGE

ANOVAa
Model
1

Sum of Squares
Regression

df
1
32
33

.754

Residual

5.364

Total

6.118

Mean Square
.754

F

Sig.

4.495

.042b

.168

a. Dependent Variable: BREASTFEED
b. Predictors: (Constant), AGE

Coefficientsa
Model

Unstandardized Coefficients

Standardized
Coefficients

t

Sig.

Sig. F Change
.042
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B
1

(Constant)

2.672

AGE

-.045

Std. Error
.681
.021

Beta
3.922
-.351

-2.120

.000
.042

a. Dependent Variable: BREASTFEED

8

DISCUSSION

The small sample size of this project presented difficulties in fully testing some previously
predicted hypotheses. Because of the low number of Black participants, it is possible that some
of the statistical results may yield differently if the sample size were increased. Despite the low
sample size, the sample was socio-economically diverse and representative of the population as a
whole. Coupled with ethnographic analysis, including participant observation, insights int how
stress varied and to what degree stress affected breastfeeding mothers was possible.
Revisit your hypotheses; summarize the relevant results from your previous chapter and
explain how they confirm/problematize/discount each hypothesis. Point out any limitations to
further interpreting these data and further testing this hypothesis, and suggest future directions to
each.
H1)

Women with a lower reported Socio-Economic Statuses (SES) will yield higher

hair cortisol concentrations, as well as higher PSS scores, regardless of race.
With respect to income, there was no statistical association between PSS scores and
SES. Hair cortisol also was not associated with income. It is likely that income alone
does not predict psychosocial stress among mother of infants 2 years of age and
younger. Income alone does not appear to buffer psychosocial stress in this
population.
H2)

Black women will yield higher hair cortisol concentrations and PSS scores than

White women at the same SES level.
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There is no significant association between hair cortisol or PSS scores between racial
identities. This could likely be due to the low number of Black participants. It is also
possible that Black mothers may be acculturated to chronic stress, and that non-Black
mothers perceive stress events as more significant.
H3)

Both Black and White mothers who participate in peer/social support groups will

have lower hair cortisol concentrations and PSS scores than their peers who do not
participate in peer/social support groups.
Participation in peer social support was not associated with hair cortisol concentration
nor PSS scores. Social support was only defined as participation in peer support
groups, and other types of support (long distance, financial, family, etc.) were not
tested. It is possible some other forms of social support could be mediating
psychosocial stress in this population. Because of the low and racially
disproportionate sample size, testing between racial identities was not possible.
Ethnographic analysis revealed that Black mothers share feelings towards peer social
support of breastfeeding as being unnecessary due to already having extensive
familial support networks.
H4)

Black mothers who do report breastfeeding their children will have lower hair

cortisol concentrations and lower PSS scores than Black mothers who do not
breastfeed.
Because all participants had breastfed their child at some point, it was not possible to
test for breastfeeding initiation or duration against psychosocial stress. However,
some mothers did report premature cessation of breastfeeding and supplementation
with formula. Supplementation was not associated with hair cortisol concentration or
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PSS scores, indicating that psychosocial stress was not associated with premature
cessation of breastfeeding.
8.1

Summary
As previously mentioned, due to the small sample size, these results should be interpreted

with caution. Subsequent research involving a larger sample size may reveal different statistical
associations. However, ethnographically some of these associations are most likely valid.
Across races women reported stress associated with bearing the brunt of care giving
responsibilities and lack of support, which supports the lack of association between psychosocial
stress and SES status. Also reported was the lack of need for formal social support groups by
Black Mothers. However, participation in the online social breastfeeding support group founded
for Black mothers was reported as being beneficial. This indicates that social support is nuanced
by racial identity, and verifies the need for more tailored breastfeeding support for Black mothers
in the American South.
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9

CONCLUSIONS

Motherhood in the United States is a challenging social role in the United States. Mothers
are subject to the biopolitics that impose upon their own agency in pregnancy, childbirth and
breastfeeding. Both socio-economic class and race mediate differential health outcomes,
especially in breastfeeding. Lack of resources in both medical and social support of lactation
play a part, while socially constructed racial marginalization exacerbates these disparities.
Understanding how social support mediates breastfeeding decisions and outcomes for Black
mothers in the Southern United States requires nuanced knowledge at the community level in
order to address obstacles and identify possible interventions.
Some Black mothers in this study reported that while they were aware of certain resources
of social support for mothers in the community, that they did not feel comfortable participating
or patronizing these locals. One Black mother explained that she had gone to shop for a baby
carrier and was not helped an employee to try on various carriers. However, when a White
couple arrived in the store the employee greeted them immediately and came to see if they
needed any help finding anything. The mother reported that she left without buying anything,
and did not feel comfortable from that experience to come to any social support groups at this
location. It is likely that this perceived discrimination may not be mal-intentioned or overtly
discriminatory. However, if individuals perceive these behaviors as race-based discrimination, it
only increases feelings of othered-ness on both ends and further exacerbates the racial divide in
the community.
It is important to note that perceived support and received support have markedly different
effects on stress (Haber et al. 2007). Received support encompasses specific behaviors provided
to individuals by their various networks (Haber et al. 2007:133). Perceived support, however,
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describes not specific behaviors or amount of social support; rather it refers to individuals'
perception of support availability and satisfaction with such support (Haber et al. 2007:133).
Differentiating social support as such, can help explain the various stress levels and responses of
Black participants. Even though social support was available by tangible means of location, no
financial barriers, and participants reported knowing of such support; feelings of otheredness and
exclusion likely caused these available support networks to not be perceived as available by
some of the Black mothers in the community. Because perceived level of support has been
demonstrated to have more effect on individual stress levels, how comfortable a mother is
seeking support from available resources in the community is just as important a factor as socioeconomic barriers to support (Haber et al. 2007).
This may be a likely explanation for the lack of correlation between social support
participation and both hair cortisol concentration and exclusive breastfeeding. Women may be
receiving more support than perceived. Because this study did not seek to quantify or
differentiate between various types of support received (family, financial, long-distance, etc.) it
is unknown to what effect various types of support may be affecting maternal stress other than
peer support group participation.
It has been established that poverty and inequality are more detrimental when differences
in income inequality are steeper, and lead to higher differences in health, mortality, and SES
gradients (Wilkinson 2000). The results of this study reflect stark differences in SES level in the
population based on income and other socioeconomic measures such as family structure and
occupation. When individuals within communities are exposed to, and aware of, their inequality
in comparison to others it forms social capital (Sapolsky 2004:411). Social capitol encompasses
the "salutary features of a community that transcend the level of individuals or individual
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networks. These features reflect trust, reciprocity, lack of hostility and cynicism, group
participation, and a collective sense of efficacy" (Sapolsky 2004:411). In the case of maternal
social support systems, this can be interpreted as the level to which a mother reveres herself and
how she perceives her own value and inclusion in the community and available support
networks. As Black Mothers experience this "poverty amid plenty", decreases in community
investment and increases in psychological stress occur leading to decreased social capital; which
has been extensively explained in other populations by Robert Evans (2002). The stark
difference in income among this population indicates that those at lower SES levels are likely
experiencing reduced social capital, and subsequently receiving decreased social support and
higher levels of psychosocial stress. Conversely, those mothers at high SES levels are receiving
disproportionate opportunities to social support and are buffered against psychosocial stressors
associated with motherhood and child-rearing.
Age was a significant factor influencing exclusive breastfeeding in this population. This is
most likely due to social factors and not metabolic factors associated with child-bearing age,
however, subsequent research on this topic should focus on confirming such. With increased age
often comes increased income, access to resources, job seniority and flexibility. Overall it is
likely that an increase in agency associated with age and delayed reproduction supports exclusive
breastfeeding in women.
Significant differences in psychosocial stress were not measured statistically by either PSS
scores or hair cortisol concentration. This may be due to the low number of participants in racial
identity categories. It is important to note however several outliers in the population. Three
participants had hair cortisol concentrations markedly higher than the range of other participants.
One participant, whose hair cortisol concentration was 147 ng/mg, was four weeks postpartum.
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It is likely that the surge in cortisol associated with the third trimester of pregnancy was reflected
in 2.5 cm of hair collected. Another participant, whose hair cortisol concentration was 227
ng/mg, reported one significant stress event involving a costly home repair which caused
significant financial distress and displacement, forcing her family to live with extended family
for two months. It is likely that this participant’s cortisol concentration can be attributable to this
event. The last outlier, who identified as Black, had a hair cortisol concentration of 434 ng/mg,
and had 7 children. The youngest child, age nine months, had been born two months premature.
The mother also reported receiving supplemental nutritional assistance and struggling to pay
utility bills over the previous twelve months. This participant appears to be experiencing
significant levels of psychosocial stress related to lack of resources to meet needs. This
individual also reported supplementation with formula. These outliers do represent significant
indications of which individuals in the community may be most vulnerable to maternal
psychosocial stress during the first two years postpartum.
9.1

Broader Significance and Future Directions
This study aims to serve as a measure and account of the disparity in psychosocial stress

among mothers in the Southeastern United States. As racial relations continue to escalate,
elucidating the lived experience of those affected by prejudice and structural violence will be
invaluable in addressing issues of racial inequality. Understanding the intersectionality of the
pressures and obstacles of motherhood and the nuances of Black identity within motherhood,
contributes to how stress affects this population and ultimately may play a role in early life stress
of infants of these mothers. A critical aspect of this research indicates the need to understand the
ways in which social support, stress, and breastfeeding are inter-connected and the ways in
which they synergize or buffer each other. As the period of infancy plays a vital role in how the
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body’s endocrine and nervous system respond to the surrounding environment, understanding to
what extent structural barriers synergize maternal stress during the early life period of infancy
can inform as to which populations within the community are most vulnerable and which are
buffered against such stress.
Results from this study are being shared with stake holders in the community, including
public health officials, business owners, lactation works, and mothers in Athens,Ga. and
programs which target women and children in the Athens, Georgia community. By better
understanding the nuances of social support effectiveness and what factors enable exclusive
breastfeeding we can better intervene and work towards supporting mothers, infants, and
families. The importance of Black peer support for Black mothers demonstrates the need for
further investment into these programs. Furthermore, ensuring the availability of Black peer
counselors in the WIC program would also provide better breastfeeding outcomes for Black
mothers in the South. As age and agency indicated a relationship with exclusive breastfeeding;
we should further research he specific factors that supported these mothers in order to understand
what policies, workplace and other, would support all mothers in exclusive breastfeeding. It is
most likely that paid parental leave is a largely significant factor enabling older mothers in
exclusive breastfeeding. Parsing out factors associated with age would reveal if increased
educational level, job seniority, or workplace accommodations associated with higher
employment may be the synergistic factors. If we are to support all mothers and increase
optimal infant feeding outcomes in the American South, ensuring that structural barriers are
lowered across classes is of utmost necessity. For without equality in maternal support we
cannot possibly hope to increase equality in health outcomes for the next generation.
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APPENDICES
Appendix A- Participant Survery Form
Sample #_________

SURVERY ON MATERNAL STRESS
***Please answer all questions honestly, all surveys are confidential and will only be seen by
researchers.***
DIRECTIONS: write an answer to each question in the space provided. For multiple choice
questions, circle the letter of the answer that corresponds to your answer.

DEMOGRAPHIC INFORMATION
1.
2.
3.
4.
5.

Age: ___________________
Age of child(ren):_____________
How many people are in your family/household?_________________
Monthly household income:____________
Are you employed outside the home?_________________________
5a. If so, how many hours a week do you work?________________________
6. Do you perm, dye, or alter your hair with any other chemical
method?________________
6a. If yes, what method and how often:________________
7. Do you identify as:
a. Black
b. Non-Black
NUTRITIONAL HABITS
1. How do you feed your child?
a. Breastfeed exclusively
b. Breastfeed, but supplement with formula
c. Breastfeed alongside solid food feeding
d. Child only consumes solid food
2. Have you breastfed THIS child in the past, but no longer breastfeed?
___________________________
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**** If no proceed to question 3.
2a. IF yes, how long ago did you stop breastfeeding? (month/year)_______________
2b. Was there a medical issue that caused you to discontinue breastfeeding? If so,
please state.____________________________________________________________
2c. Before stopping breastfeeding did you seek assistance from anyone (pediatrician,
lactation counselor, La Leche League, friend, family member,
etc?)_______________________________________
3. Do you receive any type of nutritional assistance?
a. Food stamps/EBT
b. WIC vouchers
c. Receive donations from a food pantry
d. Other(please state)___________________________________________________
4. In the past 12 months, has food security been an issue for you and your family? If so,
please state which months
(month/year)?_______________________________________________________
5. Do you or your child have any of the following illnesses or special nutritional
requirements? (circle all)
a. Diabetes
b. Heart disease
c. Food allergies which require purchasing higher priced groceries and/or formula
d. Vegetarian/vegan
e. Child must use feeding tube/cannot feed orally
f. Other:_____________
6. How much does you and/or your child’s nutrition or food intake stress you?
a. Nutrition is one of my biggest stresses in life
b. I worry about our nutrition often, but not always
c. I am somewhat concerned about what/how much my child and I eat
d. I am rarely worried about our nutrition
e. I never worry about our nutrition/food intake
BREASTFEEDING
***If you have EVER breastfed your child(ren), fill out this section, if you have never breastfed
your chil(ren) proceed to question 1 of the social section***
1. IF you supplement, with which foods and how
often?_________________________________________________________
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2. Do you pump breastmilk for you child ever? If yes, how often and
where?___________________________________________________________
3. If you pump while working at your job, are you provided a clean area (not a restroom) that is
private to pump in? where?____________________________________
3. Has your child weaned? If so please provide date (month/year) of the last time you
breastfed. _________________

SOCIAL
1. Have you ever attended a peer support group for mothers? (i.e. playgroup/mothers
group at a church, Reblossom play group, BLOOM community space mother’s groups,
Athens mother’s center group, St. Mary’s breastfeeding support group, La Leche League
meeting, etc)______________________________________________
1a. If yes, how many times?
a. Once
b. 2-5 times
c. I attend regularly (once a month or more)
d. Never
1b. Date you began attending support group (if applicable)?____________
1c. Date you stopped attending support group (if applicable)?____________
2. Did you plan to breast feed before your child was born?
a. yes
b. no
3. Was your partner/significant other supportive of your plan of how to feed your child?
a. Completely opposed
b. Somewhat opposed
c. Somewhat supportive
d. Completely supportive
4. Were other female members of your family supportive of your plan of how to feed your
child?
a. Completely opposed
b. Somewhat opposed
c. Somewhat supportive
d. Completely supportive
5. Were your friends supportive of your plan of how to feed your child?
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a.
b.
c.
d.

Completely opposed
Somewhat opposed
Somewhat supportive
Completely opposed

6. If any of your friends or family were opposed to your choice in how you would feed your
child, please state their reason?
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

*************Please continue to the next page of the survey.********************
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The following questions ask about your feelings and thoughts during THE PAST MONTH. In each
question, you will be asked HOW OFTEN you felt or thought a certain way. Although some of
the questions are similar, there are small differences between them and you should treat each
one as a separate question. The best approach is to answer fairly quickly. That is, don t try to
count up the exact number of times you felt a particular way, but tell me the answer that in
general seems the best. For each statement, please tell me if you have had these thoughts or
feelings: never, almost never, sometimes, fairly often, or very often. (Read all answer choices
each time)

In the past month, how often have you been
upset because of something that happened
unexpectedly?
In the past month, how often have you felt
unable to control the important things in your
life?
In the past month, how often have you felt
nervous or stressed?
In the past month, how often have you felt
confident about your ability to handle personal
problems?
In the past month, how often have you felt that
things were going your way?
In the past month, how often have you found
that you could not cope with all the things you
had to do?
In the past month, how often have you been
able to control irritations in your life?
In the past month, how often have you felt that
you were on top of things
In the past month, how often have you been
angry because of things that happened that
were outside of your control?
In the past month, how often have you felt that
difficulties were piling up so high that you could
not overcome them?

Never Almost
Never
0
1

Sometimes Fairly
Often
2
3

Often

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

4
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****The next set of questions are to find out if you have experienced any type of stress over
the past 12 months. Once again, your responses are confidential and will only be used for the
purposes of this study.*****
1. Please circle any of the following which have happened to you in the past 12 months.
Also, provide the month and year that each occurred in the space provided.
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.
o.
p.
q.
r.
s.

A member of my family lost their job _______________
I separated or divorced by partner/significant other______________
Moved to a new home__________________
A close friend or family member died__________
I was homeless________________
A member of my family had a substance abuse problem_________________
I was sexually assaulted or raped_____________
I was forced to return to work to support my family
unexpectedly________________
A member of my family was diagnosed with a serious medical condition________
I was involved In an automobile accident_____________
I had surgery_____________
My child had surgery_______________
I struggled to pay utility bills__________________
I lost my car due to inability to afford payments________________
I was called a racial slur_____________
I was called a sexual slur (i.e. cunt, bitch, etc.)_____________
I struggled to afford childcare________________
I was diagnosed with a medical condition affecting my lifestyle________________
Any other significant event that may have caused you stress(please describe and
provide month and year it occurred):
_____________________________________________________________________
_____________________________________________________________________
___________________________________________________________________

If you think you are, or have been a victim of domestic violence, sexual abuse, physical
abuse, or emotional abuse the following resources in Athens are available to help you:
The Cottage Sexual Assault Center and Children's Advocacy Center
3019 Lexington Road, Athens, GA 30605
www.northgeorgiacottage.org • 877-363-1912 • 24-hours
Project Safe (shelter, counseling services)
www.project-safe.org • 706-543-3331 • 24-hours

71

Appendix B - SPSS Statistical Output
Group Statistics
RACE ID
CORT

N

0
1

Mean

15 4

30.0247

Std. Deviation Std. Error Mean
65.81445

124.4525

16.99322

206.98188

103.49094

Independent Samples Test
Levene's Test for Equality of
Variances
t-test for Equality of Means
95% Confidence Interval of the
Difference
F
CORT

Equal variances assumed

Sig.

10.249

t
.005

Equal variances not
assumed

df

-1.591
-.900

Sig. (2-tailed)

17

.130 .431

Mean
Difference

Std. Error
Difference

-94.42783 94.42783

59.36061

3.163

Lower
-219.66777 418.64526

104.87680

Upper
30.81210
229.78959

c. T-Test
Group Statistics
S.SPRT
CORT

0
1

N

Mean

3

53.7300

16

49.1869

Std. Deviation Std. Error Mean
81.31498

46.94722

116.63259

29.15815

Independent Samples Test
Levene's Test for Equality of
Variances
t-test for Equality of Means
95% Confidence Interval of the
Difference
F
CORT

Equal variances assumed

Sig.
.021

t
.885

.064 .082

Equal variances not
assumed

df

Sig. (2-tailed)

17

.950 .939

Mean
Difference

Std. Error
Difference

4.54312
4.54312

71.12680
55.26517

Lower

Upper

-145.52131 152.73420

154.60756
161.82045

3.766

Partial Corr
Correlations
Control Variables
RACE ID

CORT

#stress event

CORT

#stress event

Correlation

1.000

.074

Significance (2-tailed)
df

.

.770 16

Correlation

.074

Significance (2-tailed)
df

0

.770 16

1.000
.
0

d. Correlations
Check on: What is the difference between Kendall's tau and Spearman's rho? Also, is it a statistical
red flag that Pearson's coefficient for PPS, CORT is not signif. when the corresponding
nonparametric coefficients are sig?
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Correlations
CORT
CORT

Pearson Correlation

PSS

1

.778 19

N

19

Pearson Correlation

.069

Sig. (2-tailed)

.659**

.161

.778 19

.363 34 .000 34
34

Pearson Correlation
Sig. (2-tailed)

.725**

.161

.000 19

1

.270

.363 34

.122 34
34

N
#stress event

.106

.000 19 .665 19

1

N
PARITY

#stress event

.725**

.069

Sig. (2-tailed)

PSS

PARITY

Pearson Correlation

.659**

.106
.665 19

Sig. (2-tailed)

.270

1

.122 34

.000 34

N

34

**. Correlation is significant at the 0.01 level (2-tailed).

e. Nonparametric Correlations
Correlations
CORT
Kendall's tau_b

CORT

PSS

Correlation Coefficient

1.000

Sig. (2-tailed)

.

N

19

Correlation Coefficient

.387*

Sig. (2-tailed)
Correlation Coefficient

.387*

1.000

.016 19

#stress event
.134

.016 19 .450 19
.591**

.172

.211 34 .000 34

.172

1.000

.211 34 .

N
Correlation Coefficient

.447*

.022 19

.447*

Sig. (2-tailed)
#stress event

PARITY

.022 19 .
34

N
PARITY

PSS

.286*
.045 34

34
.134

Sig. (2-tailed)

.450 19

.591**

.286*

1.000
.

.045 34

.000 34

N
Spearman's rho

CORT

PSS

Correlation Coefficient

1.000

Sig. (2-tailed)

.

N

19

Correlation Coefficient

.518*

Sig. (2-tailed)
N
PARITY

34

Correlation Coefficient
Sig. (2-tailed)
N

.518

*

.516

.219

.023 19 .
34
.516*
.024 19

.178

.024 19 .466 19

.023 19
1.000

*

.725**

.213 34 .000 34

.219

1.000

.213 34 .
34

.362*
.035 34

73
#stress event

Correlation Coefficient
Sig. (2-tailed)

.725**

.178
.466 19

.000 34

N

**. Correlation is significant at the 0.01 level (2-tailed).

f. Correlations
Correlations
CORT
Pearson Correlation

AGE

1

-.326
.174 19

Sig. (2-tailed)

AGE

N

19

Pearson Correlation

-.326

1

.174 19

Sig. (2-tailed)
N

34

Correlations
CORT
Kendall's tau_b

CORT

AGE

Correlation Coefficient

1.000

Sig. (2-tailed)

.

N

19

Correlation Coefficient

.157

.157
.359 19

1.000

N
CORT

AGE

34

Correlation Coefficient

1.000

Sig. (2-tailed)

.

N

19

Correlation Coefficient

.148

.148
.545 19

1.000

.545 19 .

Sig. (2-tailed)
N

34

Regression
Descriptive Statistics
Mean
BREASTFEED

1.24

AGE

31.97

AGE

.359 19 .

Sig. (2-tailed)

Spearman's rho

.035 34

1.000
.
34

*. Correlation is significant at the 0.05 level (2-tailed).

CORT

.362*

Std. Deviation
.431
3.362

N
34
34

Correlations
BREASTFEED

AGE

74

Pearson Correlation

Sig. (1-tailed)

BREASTFEED 1.000

-.351

AGE

1.000

-.351

BREASTFEED

. .021

AGE
N

.021 .

BREASTFEED

34 34

AGE

34 34

Variables Entered/Removeda
Model

Variables
Entered

1

AGEb

Variables
Removed

Method
.

Enter

c. Dependent Variable: BREASTFEED
d. All requested variables entered.

Model Summary
Change Statisti cs

Model

R
.351a

1

R Square

Adjusted R
Square

.123

Std. Error of the
Estimate
.096

R Square Change
F Change

.409

.123

df1

4.495

df2

1

32

a. Predictors: (Constant), AGE

ANOVAa
Model
1

Sum of Squares
Regression

.754

Residual

5.364

Total

6.118

df

Mean Square

1 32 33 .754

F

Sig.
.042b

4.495

.168

c. Dependent Variable: BREASTFEED
d. Predictors: (Constant), AGE

Coefficientsa
Unstandardized Coefficients
B

Model
1

(Constant)

2.672

AGE

-.045

a. Dependent Variable: BREASTFEED

Regression
Descriptive Statistics

Standardized
Coefficients

Std. Error

Beta

.681 .021

t
3.922

-.351

-2.120

Sig.
.000 .042

Sig. F Change
.042

75

Mean

Std. Deviation

BREASTFEED

1.24

INCOME

4215.09

N

.435

33

2126.634

33

Correlations
BREASTFEED
Pearson Correlation

Sig. (1-tailed)

BREASTFEED 1.000 .106

.106

INCOME

1.000

BREASTFEED

. .278

INCOME
N

INCOME

.278 .

BREASTFEED

33 33

INCOME

33 33

Variables Entered/Removeda
Model

Variables
Entered

1

INCOMEb

Variables
Removed

Method
.

Enter

a. Dependent Variable: BREASTFEED
b. All requested variables entered.

Model Summary
Change Statisti cs

Model

R
.106a

1

R Square

Adjusted R
Square

.011

-.021

Std. Error of the
Estimate

R Square Change
F Change

.440

.011

df1

.353

df2

1

31

a. Predictors: (Constant), INCOME

ANOVAa
Model
1

Sum of Squares
Regression

.068

Residual

5.992

Total

6.061

df

Mean Square

1 31 32 .068

F

Sig.
.557b

.353

.193

a. Dependent Variable: BREASTFEED
b. Predictors: (Constant), INCOME
Coefficientsa
Unstandardized Coefficients
Model

B

Std. Error

Standardized
Coefficients
Beta

t

Sig.

Sig. F Change
.557

76

1

(Constant)

1.151

.172

INCOME

2.172E-5

.000

6.691 .000
.594 .557

.106

a. Dependent Variable: BREASTFEED

Regression
Descriptive Statistics
Mean

Std. Deviation

N

BREASTFEED

1.24

.431

34

FF SPRT

3.53

.748

34

Correlations

Pearson Correlation

BREASTFEED

BREASTFEED

FF SPRT

1.000 .166

.166

FF SPRT
Sig. (1-tailed)

1.000

BREASTFEED

.

FF SPRT
N

.174

.174

.

BREASTFEED

34

34

FF SPRT

34

34

Variables Entered/Removeda
Variables
Entered

Model
1

FF

Variables
Removed

SPRTb

Method
.

Enter

a. Dependent Variable: BREASTFEED
b. All requested variables entered.
Model Summary
Change Statisti cs

Model

R
.166a

1

R Square

Adjusted R
Square

.028

-.003

Std. Error of the
Estimate

R Square Change
F Change

.431

.028

.907

df1

df2

1

32

a. Predictors: (Constant), FF SPRT

ANOVAa
Model
1

Sum of Squares
Regression

.169

Residual

5.949

Total

6.118

a. Dependent Variable: BREASTFEED

df

Mean Square

1 32 33 .169
.186

F
.907

Sig.
.348b

Sig. F Change
.348

77
b. Predictors: (Constant), FF SPRT

Coefficientsa
Unstandardized Coefficients
B

Model
1

Standardized
Coefficients

Std. Error

(Constant)

.898

.362

FF SPRT

.096

.100

Beta

t

Sig.

2.483 .018
.952 .348

.166

a. Dependent Variable: BREASTFEED

Descriptive Statistics
Mean

Std. Deviation

N

BREASTFEED

1.24

.431

34

PART SUPPORT

3.82

.576

34

Correlations
PART
SUPPORT

BREASTFEED
Pearson Correlation

BREASTFEED

1.000

.050

PART SUPPORT
Sig. (1-tailed)

.050 1.000

BREASTFEED

.

.389

.389

.

BREASTFEED

34

34

PART SUPPORT

34

34

PART SUPPORT
N

Variables Entered/Removeda
Model
1

Variables
Entered

Variables
Removed

PART
SUPPORTb

Method
.

Enter

a. Dependent Variable: BREASTFEED
b. All requested variables entered.

Model Summary
Change Statisti cs

Model
1

R
.050a

R Square

Adjusted R
Square

.003

-.029

a. Predictors: (Constant), PART SUPPORT

Std. Error of the
Estimate
.437

R Square Change
F Change
.003

.081

df1
1

df2
32

Sig. F Change
.777

78
ANOVAa
Model
1

Sum of Squares
Regression

df

1 32 33 .015

.015

Residual

6.102

Total

6.118

Mean Square

F
.081

Sig.
.777b

.191

a. Dependent Variable: BREASTFEED
b. Predictors: (Constant), PART SUPPORT
Coefficientsa
Unstandardized Coefficients
B

Model
1

Std. Error

1.091 .038

(Constant)

Standardized
Coefficients
Beta

t

.510

PART SUPPORT

.132

.050

2.139 .040
.285 .777

a. Dependent Variable: BREASTFEED

Regression
Descriptive Statistics
Mean
BREASTFEED

1.24

S.SPRT

.82

Std. Deviation

N

.431 .387

34 34

Correlations
BREASTFEED
Pearson Correlation

1.000 .257

BREASTFEED

Sig. (1-tailed)

1.000

BREASTFEED

.

S.SPRT
N

S.SPRT
.257

S.SPRT

.071

.071
.

BREASTFEED

34

34

S.SPRT

34

34

Variables Entered/Removeda
Model

Variables
Entered

1

S.SPRTb

Variables
Removed

Method
.

Enter

a. Dependent Variable: BREASTFEED
b. All requested variables entered.
Model Summary

Model

R

R Square

Adjusted R
Square

Std. Error of the
Estimate

Sig.

Change Statisti cs

79
R Square Change
F Change
.257a

1

.066

.037

.423

.066

df1

2.259

df2

1

32

a. Predictors: (Constant), S.SPRT

ANOVAa
Model
1

Sum of Squares
Regression

df

1 32 33 .403

.403

Residual

5.714

Total

6.118

Mean Square

F

Sig.
.143b

2.259

.179

a. Dependent Variable: BREASTFEED
b. Predictors: (Constant), S.SPRT

Coefficientsa
Standardized
Coefficients

Unstandardized Coefficients
B

Model
1

(Constant)

Std. Error

1.000 .286

S.SPRT

Beta

t

.173

5.797

.000

.190

.257 1.503

.143

a. Dependent Variable: BREASTFEED

REGRESSION
/DESCRIPTIVES MEAN STDDEV CORR SIG N
/MISSING LISTWISE
/STATISTICS COEFF OUTS R ANOVA CHANGE
/CRITERIA=PIN(.05) POUT(.10)
/NOORIGIN
/DEPENDENT BREASTFEED
/METHOD=ENTER PARITY.

Regression

Descriptive Statistics
Mean
BREASTFEED

1.24

PARITY

1.91

Sig.

Std. Deviation
.431

N
34 34

1.164
Correlations
BREASTFEED

PARITY

Sig. F Change
.143

80

Pearson Correlation

Sig. (1-tailed)

BREASTFEED 1.000 .043

.043

PARITY

1.000

BREASTFEED

. .405

PARITY
N

.405 .

BREASTFEED

34 34

PARITY

34 34

Variables Entered/Removeda
Model

Variables
Entered

1

PARITYb

Variables
Removed

Method
.

Enter

a. Dependent Variable: BREASTFEED
b. All requested variables entered.

Model Summary
Change Statisti cs

Model

R
.043a

1

R Square

Adjusted R
Square

.002

-.029

Std. Error of the
Estimate

R Square Change
F Change

.437

.002

df1

.058

df2

1

32

a. Predictors: (Constant), PARITY

ANOVAa
Model
1

Sum of Squares
Regression

df

1 32 33 .011

.011

Residual

6.107

Total

6.118

Mean Square

F

Sig.
.811b

.058

.191

a. Dependent Variable: BREASTFEED
b. Predictors: (Constant), PARITY
Coefficientsa
Unstandardized Coefficients
B

Model
1

(Constant)

1.205 .016

PARITY

Std. Error

Standardized
Coefficients
Beta

t

.146
.065

a. Dependent Variable: BREASTFEED

Regression
Descriptive Statistics

.043

Sig.

8.276 .000
.242 .811

Sig. F Change
.811

81

Mean
BREASTFEED

1.24

EMPLOYED

.44

Std. Deviation

N

.431 .504

34 34

Correlations

Pearson Correlation

Sig. (1-tailed)

BREASTFEED

EMPLOYED

BREASTFEED

1.000

-.074

EMPLOYED

-.074

1.000

BREASTFEED

.

EMPLOYED
N

.339

.339

.

BREASTFEED

34

34

EMPLOYED

34

34

Variables Entered/Removeda
Model

Variables
Entered

1

EMPLOYEDb

Variables
Removed

Method
.

Enter

a. Dependent Variable: BREASTFEED
b. All requested variables entered.
Model Summary
Change Statisti cs

Model

R
.074a

1

R Square

Adjusted R
Square

.005

-.026

Std. Error of the
Estimate

R Square Change
F Change

.436

.005

df1

.176

df2

1

32

a. Predictors: (Constant), EMPLOYED

ANOVAa
Model
1

Sum of Squares
Regression

.033

Residual

6.084

Total

6.118

df

Mean Square

1 32 33 .033

F

Sig.
.678b

.176

.190

a. Dependent Variable: BREASTFEED
b. Predictors: (Constant), EMPLOYED

Coefficientsa
Unstandardized Coefficients
Model

B

Std. Error

Standardized
Coefficients
Beta

t

Sig.

Sig. F Change
.678

82

1

(Constant)

1.263

.100

EMPLOYED -.063

.151

12.627 .419

-.074

.000 .678

a. Dependent Variable: BREASTFEED

Regression
Descriptive Statistics
Mean
CORT
EMPLOYED

Std. Deviation

N

109.87969

19 19

49.9042
.32

.478
Correlations
CORT

Pearson Correlation

Sig. (1-tailed)

CORT

EMPLOYED

1.000

-.254

EMPLOYED -.254

1.000

CORT

.147

.

EMPLOYED .147
N

CORT

.

19

19

EMPLOYED 19

19

Variables Entered/Removeda
Model

Variables
Entered

1

EMPLOYEDb

Variables
Removed

Method
.

Enter

a. Dependent Variable: CORT
b. All requested variables entered.

Model Summary
Change Statisti cs

Model
1

R
.254a

R Square

Adjusted R
Square

.065

Std. Error of the
Estimate
.010

109.34776

R Square Change
F Change
.065

1.176

df1

df2

1

17

a. Predictors: (Constant), EMPLOYED

ANOVAa
Model
1

Sum of Squares
Regression

14055.950

df

Mean Square

1

14055.950
11956.933

Residual

203267.865

17

Total

217323.814

18

F
1.176

Sig.
.293b

Sig. F Change
.293
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a. Dependent Variable: CORT
b. Predictors: (Constant), EMPLOYED

Coefficientsa
Standardized
Coefficients

Unstandardized Coefficients
B

Model
1

(Constant)

Std. Error

68.382

Beta

t

30.328

EMPLOYED -58.514

Sig.

2.255

53.968

.038

-1.084

-.254

.293

a. Dependent Variable: CORT

Regression
Descriptive Statistics
Mean
49.9042
.21

CORT
RACE ID

Std. Deviation

N

109.87969

19 19

.419
Correlations
CORT

Pearson Correlation

1.000
.360

CORT
RACE ID

Sig. (1-tailed)

N

Variables

RACE ID
.360
1.000

CORT

.

.065

RACE ID

.065

.

CORT

19

19

RACE ID

19

19

Entered/Removeda

Model

Variables
Entered

1

RACE IDb

Variables
Removed

Method
.

Enter

a. Dependent Variable: CORT
b. All requested variables entered.

Model Summary
Change Statisti cs

Model
1

R
.360a

R Square
.130

Adjusted R
Square

Std. Error of the
Estimate
.078

105.48657

a. Predictors: (Constant), RACE ID

ANOVAa

R Square Change
F Change
.130

2.530

df1
1

df2
17

Sig. F Change
.130

84

Model
1

Sum of Squares
Regression

28157.734

df

Mean Square

1

28157.734
11127.417

Residual

189166.081

17

Total

217323.814

18

F

Sig.
.130b

2.530

a. Dependent Variable: CORT
b. Predictors: (Constant), RACE ID

Coefficientsa
Unstandardized Coefficients
B

Model
1

Standardized
Coefficients

Std. Error

Beta

Sig.

(Constant)

30.025

27.237

1.102

.286

RACE ID

94.428

59.361

.360 1.591

.130

a. Dependent Variable: CORT

Regression
Descriptive Statistics
Mean
CORT

49.9042

FF SPRT

3.58

Std. Deviation

N

109.87969

19 19

.607
Correlations
CORT

Pearson Correlation

Sig. (1-tailed)

N

Variables

t

FF SPRT

CORT

1.000

.050

FF SPRT

.050

1.000

CORT

.

.419

FF SPRT

.419

CORT

19

19

FF SPRT

19

19

.

Entered/Removeda

Model

Variables
Entered

1

FF SPRTb

Variables
Removed

Method
.

Enter

a. Dependent Variable: CORT
b. All requested variables entered.

Model Summary

85
Change Statisti cs

Model

R
.050a

1

R Square

Adjusted R
Square

.003

-.056

R Square Change

Std. Error of the
Estimate

F Change

112.92281

.003

df1

.043

df2

1

17

a. Predictors: (Constant), FF SPRT

ANOVAa
Model
1

Sum of Squares
Regression

df

547.276

Mean Square

1

F

Residual

216776.539

17

Total

217323.814

18

.838b

.043

547.276

Sig.

12751.561

a. Dependent Variable: CORT
b. Predictors: (Constant), FF SPRT

Coefficientsa
Unstandardized Coefficients
B

Model
1

Standardized
Coefficients

Std. Error

(Constant)

17.392

159.062

FF SPRT

9.084

43.850

Beta

t
.109

.914

.050 .207

.838

a. Dependent Variable: CORT

Regression
Descriptive Statistics
Mean
CORT

49.9042

PART SUPPORT

3.89

Std. Deviation

N

109.87969

19
19

.315
Correlations
CORT

Pearson Correlation

1.000
.153

CORT
PART SUPPORT

Sig. (1-tailed)

CORT
PART SUPPORT

N

CORT
PART SUPPORT

Variables Entered/Removeda

.
.266

Sig.

PART
SUPPORT
.153
1.000
.266
.

19

19

19

19

Sig. F Change
.838

86

Variables
Entered

Model
1

Variables
Removed

PART
SUPPORTb

Method
.

Enter

a. Dependent Variable: CORT
b. All requested variables entered.
Model Summary
Change Statisti cs

Model

R
.153a

1

R Square

Adjusted R
Square

.023

-.034

Std. Error of the
Estimate

R Square Change
F Change

111.74035

.023

.406

df1

df2

1

17

.533

a. Predictors: (Constant), PART SUPPORT

ANOVAa
Model
1

Sum of Squares
Regression

5063.408

df

Mean Square

1

.406

5063.408

Residual

212260.406

17

Total

217323.814

18

F

Sig.
.533b

12485.906

a. Dependent Variable: CORT
b. Predictors: (Constant), PART SUPPORT

Coefficientsa
Unstandardized Coefficients
B

Model
1

(Constant)
PART SUPPORT

Std. Error

-157.271 326.339
53.194 83.531

a. Dependent Variable: CORT

Regression
Descriptive Statistics
Mean
CORT
S.SPRT

49.9042
.84

Std. Deviation

N

109.87969

19 19

.375
Correlations
CORT

S.SPRT

Standardized
Coefficients
Beta

t
-.482 .637
.153

Sig. F Change

Sig.
.636
.533

87

Pearson Correlation

Sig. (1-tailed)

N

Variables

CORT

1.000

-.015

S.SPRT

-.015

1.000

CORT

.

.475

S.SPRT

.475

.

CORT

19

19

S.SPRT

19

19

Entered/Removeda

Model

Variables
Entered

1

S.SPRTb

Variables
Removed

Method
.

Enter

a. Dependent Variable: CORT
b. All requested variables entered.

Model Summary
Change Statisti cs

Model

R
.015a

1

R Square

Adjusted R
Square

.000

-.059

Std. Error of the
Estimate

R Square Change
F Change

113.05170

.000

df1

.004

df2

1

17

a. Predictors: (Constant), S.SPRT

ANOVAa
Model
1

Sum of Squares

df

Regression

52.143

1

Residual

217271.671

17

Total

217323.814

Mean Square
52.143

F

Sig.
.950b

.004

12780.687

18

a. Dependent Variable: CORT
b. Predictors: (Constant), S.SPRT

Coefficientsa
Unstandardized Coefficients
B

Model
1

Std. Error

(Constant)

53.730

65.270

S.SPRT

-4.543

71.127

a. Dependent Variable: CORT

Standardized
Coefficients
Beta

-.015

t

Sig.

.823

.422

-.064

.950

Sig. F Change
.950

